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Table of physical quantities, their 
symbols, units of measurement 
and dimensional formulae 


Unit of measurement 


Dimensional 
Physical quantity | Symbol in the international " iut, 

E k system of units don 

Length l meter m L 

Eis + 
Distance s meter m L 
Displacement d meter m L 
Radius F r meter E m L 
Height h meter is m L 
Circumference c meter m L 
Mass m kilogram kg M 
a =Z 
P E 
Time t second s T 
LL 
Area A meter? I" m? I^ 
Volume T V meter? , m? Hs 
J =| 
Electric current intensity I ampere E A - 
Absolute temperature L T kelvin , K - 
| 

Amount of substance n li mole mol - 
Luminous intensity L candela | cd - 
Plane angle - radian radian lut - 


Unit of measurement 


. A f F a Dimensional 
Physical quantity Symbol in the international 
3 formula 
system of units 
Solid angle - steradian steradian - 
= 
Density P kilogram/meter? kg/m? ML? 
Velbetty, " v meter/second m/s LT 
Instantaneous velocity 
Average velocity v meter/second m/s pr 
Acceleration a meter/second” m/s? 1r? 
Acceleration due to gravity g meter/second” m/s? Lr? 
kg.meter/s? kg.m/s? -2 
Force 3 Or Newton Or N MIT 
il „meti 
Momentum P Elogamaneten kg.m/s MLT! 
L second 
Newton.meter?/ N.m?/kg? 
E h4 kilogram’ 
UMEN Eo A MO G Or Or MILT 
meter?/ kilogram: m/kg.s* 
second 
kilogram.meter/ — | kg.m?/s? 
Work " second? 
Or Or 24-2 
Newton.meter N.m MET 
* Energy E Or Or 
Joule J 


Integration with Mathematics 


ul Prefixes for powers of 10 


2 | Conversions of some specific units 


Angstrom A 


xpo 10 


x00 


x10? 


QU p) [8 [( HL csl) old cL alegi (9] 


al Pythagorean theorem 


In the right triangle the square of the hypotenuse 
is equal to the sum of squares of the other two sides 


ie. C =A? +B? 
SCEA +B? 
Where: C is the hypotenuse and A, B are the other two sides. 


g Trigonometrical relations 


In the right triangle, we can determine the trigonometrical ratios for 
the angle 0 from the following relations: 


in8 Opposite Ə Adjacent 6 Opposite 
sin = Hypotenuse ° CoS = Hypotenuse ' aye Adjacent 
sin 6 


tan @= To , sin (2 0) = 2 sin 0 cos 8 


Opposite 
"s 


Adjacent 


ail Perimeters, areas and volumes of some geometrical figures 


n Plane geometrical figures 


( Geometrical 


figure Square 


Circle 


oes 


Perimeter 4t 2(l b) EIER 2nr 
Area e tly i xh xr? 


n Solid geometrical figures 


Geometrical Cube 
-figure 
Figure shape J 
| 
Volume [5 


a Rules of exponents 


Rule Example 
x?=1 (2°) =1 
xl=x (4)! =-4 
xmz-l. gy2= = $ 
x" Gy 9 
(xm xn COTO 


(xyy™=x™y™ 


(2 x 3)? = (2)? x (3)? = 36 


xym x 1-0-1 
G) “ym (3) Bye 9 
xm xh = xm+n ey x ey? = ay to. (2)! =) 
X^ ym OF === 729 
aT =x a) 3) 

Ja 
xt ae (8)3 - 8-2 


Proportionality 


——— Direct proportionality a Inverse proportionality ———. 
If 


y=cx g 
Y 


Where (c) is a constant value and x 
changes from x, to x,, s0 y changes 
from y i to y, 980 that 


8 | Graphical representation 


n Constant function 


If y = c where c is a constant value, it will y 
be represented graphically by a straight 
line parallel to the horizontal axis (x-axis) 


whose slope equals zero. 


n Linear function 


H The general fc 


f ! 


| \ 


Y x 
y=cx+b ) y=cx-b ) /y = CX -Directly proportional”) =-cx+b | 
(c>0,b>0) | (c>0,b<0) (c>0,b=0) j (c<0,b>0) | 
T T zi E 2 T — T 
then then 
y Y 
d: 
TAX 
b x 
Ae x 
| * H 
Slope = tan 9 SY = se h 


| *y-intercept (the foul at a the function |“ 


intersects the y-axis) = 


Rational function = E 


If y = , where c is a constant value 


Then the relation 


(yx) 


v-d 


Represented graphically as follows 


| 


y 


1 
x 
(Straight line whose slope equals c) 


(13] 


[ 


[D | Quadratic function 


y=cx? 


PA 
yes 


Where (c) is a constant value, then the relation 
(y-x) is represented graphically as follows 


x 


y 


The slope of the tangent at 
a point on the curve 


Increases by increasing 
the value of x. 


Decreases by increasing 
the value of x. 


The steps of using the calculator to solve second degree equation 
with one unknown 


TABLE — B VECTOR | 


Press MODE , the opposite screen appears. 


Press EQN to choose the equation formula, 
the opposite screen appears such that the 
choice number denotes the equation formula as 


follows: 
@ First degree equation with two unknowns. AU A | 
B First degree equation with three unknowns. Ert TE 


© Second degree equation with one unknown. 
© Third degree equation with one unknown. 


e Press 3 to select the formula of the second 
degree equation with one unknown, the opposite 
Screen appears, so we enter the coefficients of 
each variable separately by entering the value of 
a then press = , then the value of b and press 
= ,then the value of c and press = , thus we 
see these data successively on the screen. 


o 


To get the value of the unknown x after entering all the coefficients, 
«we press = so the value of x appears on the screen. 


Unit One 


Physical Quantities 
and Measuring Units 


Chapters of the un 


Physical Measurements. 

Lesson One Physical Measurements. 

Lesson Two | Types of Measurement & Measurement Error. 
> Test on Chapter 1 


Scalar and Vector Quantities. 
2 > Test on Chapter 2 


» Accumulative Test on Unit 1 


Objectives of the unit 
By the end of this unit, the student should be able to: 


Chapter 1 * Identify how to calculate the error in 


* Distinguish the fundamental and the measurement 


derived physical quantities * Identify the reasons to have an error 


* Derive the dimensional formula of measurement 


physical quantities Chapter 2 


* Determine the fundamental physical * Compare between the scalar and 
quantities in the International system vector physical quantities 


and their units. 
* Perform scalar (dot) product for 


* Name the tools used to measure length vector quantities 


mass and time 
* Perform vector (cross) product for 


* Derive the international units of some vector quantities. 
derived physical quantities. 


* Apply the dimensional formula to verify 
the physical relations. 


(00005: 


0001mm 


Chapt F 
E La Physical Measurements 
Lesson One 


© Measurements translate our daily observations into quantitative values that can be 
expressed in terms of numerals, so to understand what is meant by the physical 
measurement, let's take a look at the following example: 
When measuring the length of a pencil by a graduated ruler, we compare the pencil with 
the graduation of the ruler to know the length of the pencil: 


Unknown quantity (pencil's length) 
1 Pencil’s length = 8 cm 


The unknown ‘The magnitude The measuring 


" i unit of 
m| quantity of the quantity the quantity 


Unit of quantity (cm) 
So, the measurement process can be defined as follows: 


Measurement process : 


It is the process of comparing an unknown quantity with another known quantity of its kind 
to find out how many times the first includes the second. 


© From the previous example, the key elements of measurement process can be 
illustrated as follows: 


Physical quantities | 4 Measuring tools | ( Measuring units 2} 


» Chapter 1 | Lesson One 


| First | Physical quantities 


© The quantities that we deal with in our daily life such as mass, length, time, volume ... etc. 
are called physical quantities and these quantities can be classified into : 


Fundamental quantities 
o They are physical quantities that cannot be defined in terms of 
other physical quantities, for example: 


Length (/) Mass (m) Time (t) 


vesee 


Derived quantities 
e They are physical quantities that can be defined in terms of 
the fundamental physical quantities, for example: 


Volume (V) Speed (v) 
Derived from length ((). Derived from length (/) and time (t). 
; : 
p 


Page 


Se 


Integration with Mathematics oS — = — 
x)=) 
© Physical quantities and their relationships to each other can be expressed by | 
mathematical equations. 
| >For example: 
| When a moving body covers a distance (s) in time (t), its speed (v) can be expressed as: 
| po 
| , 


m UM 
ELLE c 
| and this relation is a shorthand formula to give a physical illustration of a particular | 
indication (physical meaning). 


1 f 


q Test yourself- 
| One of the physical quantities is the density and its measuring unit is kg/m’. 


Is this quantity fundamental or derived? | 


UNIT™ 


| Second | Measuring tools 


In Humans used parts of the human body and 
aon also some natural phenomena as measuring 
tools such as: 
- the arm, the hand span and the foot as tools 
to measure length. 
- sunrise, sunset and Moon phases to measure 
time. 


Measuring tools have been tremendously 
Recentiy developed in the context of the great industrial 
revolution following the Second World War. 
Consequently, these tools were very helpful 


to humankind in accurately describing and 


exploring phenomena. 


© The used measuring tool depends on the physical quantity to be measured, so the first step 
to measure any physical quantity is to choose the suitable measuring tool. 


The next section shows some tools used for measuring (length, mass and time): 


uc 


* Some measuring tools of length: 


m. „Meter tape F Ruler | — E 
| | 
| It is suitable for measurin; It is suitable for 
S <P | : 
lengths such as | | measuring lengths 
the dimensions of a room such as the length 
or the length of a door. | | ofabook. 
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el Vernier caliper | — — — — — — | Micrometer | — — —— 
It is used in measuring | | Itis used in measuring 
small lengths with very small lerigths 


high accuracy with high accuracy 


LLiiiit1'5. | such as measuring 

the thickness of a 
| à pen or the diameter sheet or the thickness - 
| of a small metallic | of a wire. 


such as measuring 
the diameter of 


sphere. | j 


* Some examples of measured lengths: 


| The distance between the Sun and the closest star to it (=) 4 x 10/6 m 


| The average of the Earth’s radius © 6.37 x 10°m 


The length of soccer field =) 91 m 


| The diameter of the nucleus of the atom e 107^ m 


|| Vernier caliper 


Its structure 


051824924. 5 6 7 8 9 10 
ti fld 


It moves along the fixed scale and 
itis graduated into a number of — 
divisions (One division = 0.9 mm) .- 


TNlote $ 


* The millimeter (mm) is the measuring unit for the very small lengths and it equals 
10° m. 


(21] 


UNIT 
d 


How it is used 


1. The object is placed between the two jaws 
of the caliper and gently pressed. 


2. The length of the object is determined from the relation : 


Where: (X) is the reading on the fixed scale which is 
recorded before the zero mark of the vernier scale. 


(x) is the vernier reading which is determined by finding 
out the mark on the vernier scale that perfectly lines up 
with one of the marks on the fixed scale and multiplying 
it by the difference between the divisions on the fixed 
scale and the divisions on the vernier scale 

(i.e., multiplying it by 0.1 mm). 


Using the opposite figure, the external diameter 
of the ball is ............- 


@ 29 mm (b) 29.1 mm 
(c) 29.6 mm (d) 35 mm 
| Solution 


The fixed scale reading (X) = 29 mm 

The vernier scale reading (x): 

x=6x0.1=0.6mm 

<. The measured length (the external diameter of the ball) = X + x = 29 + 0.6 = 29.6 mm 
<. The correct choice is ©. 


you are asked to measure the external diameter of the ball by using the ruler, 
will the measurement be more accurate in this case? 


* Some measuring tools of mass: 


—| Roman balance ~~ E 


| It was used in ancient times to measure the 
mass, but it has large percentage of error 
when measuring the relatively small masses 
(for example 2 kg) and it can be used in 
measuring the mass of a sack of potatoes. 
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-| Two pan balance ——————— —— 
It is used in measuring masses in 
kilograms depending on their equilibrium 
with loads of known masses such as 
measuring the mass of vegetables or 
fruits. 


~| One pan balance —— — 


It is used in measuring the mass in 
kilogram such as measuring the mass 
of vegetables and fruits. 


f 


~| Digital balance | — — — — — — — 
It is used in measuring the very small 
masses with high accuracy such 


as measuring the masses of golden 
accessories. 


* Some examples of measured masses: 


| The mass of the Milky Way galaxy e 10% kg 


The mass of Saturn ©) 5.7 x 1076 kg 
The mass of a frog ©) 0.022 kg 
The mass of the electron ©) 


9.1 x 10?! kg 


arn 


* Some measuring tools of time: 


—| Hourglass —— m 


One of the oldest tools 

to determine the time, in 
which sand flows from the 
upper bulb to the lower bulb 


UNIT = 


during a certain time that is 


specified when designing it. 


a 
,-| Pendulum clock E———————— 


It depends in its 
measuring of time 

| on energy conservation 
law of a pendulum 

that swings by a small 


angle. 


It is used to measure 

a finite interval of time 
such as measuring the 
time taken by a racer to 
finish a race or the time 
taken by a body to fall 
from the top of a building. 


AES) — — 


It is used to determine 
the time and it is one 
of the newest tools 


that is used in our 
daily life. 


* Some examples of measured times: 
| The age of universe (=) 4x 107 s 


( The interval of time between the heart beats © 0.8 s 


@ Test yourself. 


i Choose the correct answer: 
| 


What are the two suitable tools for measuring the length and the diameter of a metal wire 


respectively? 
@) Micrometer, vernier caliper 
© Ruler, meter tape 


(b) Meter tape, micrometer 


(d) Vernier caliper, ruler 


» Chapter! | Lesson One 


© Each physical quantity, either fundamental or derived, has a measuring unit to identify it 
because a quantity without its unit of measurement is meaningless, for example: 


The mass of a body = 5 


The value is meaningless because it has no The quantity is fully clarified because 
measuring unit to identify it. there is a unit of measurement to 
identify it. 


a Note i — j 


* Some physical quantities have no measuring units like relative density and refractive index 
and that is because they are equal to the quotient of two quantities of the same kind. 


* There are multiple systems to specify the measuring units of the fundamental 
physical quantities such as: 
o The French system. @ The British system. e The Metric system. 


2 The following table shows the used measuring units in each of the French, 
the British and the Metric systems: 


Units of measurement 


ex MER 3 ipn 3: The French system The British The Metric | 

physical quantity — (Gaussian system) (C.G.S) system (F.P.S) system (M.K.S) 
Length [n] Centimeter (cm) Foot (ft) Meter (m) | 
Mass (m) Gram (g) Pound (Ib) Kilogram (kg) | 
Time (t) Second (s) Second (s) Second (s) J 


|| International system of units (SI units) 


* In the General Conference of Weights and Measures in 1960, scientists agreed = z 
to add other four fundamental physical quantities to the Metric system to have 
an international system of units used in all scientific fields all over the world 
which means that the scientists can communicate by using one scientific B 
language. ped 


(Eig) [y [Cue ces) SW Ls alegi [25] 


1 


UNIT — 


2 The following table shows the used measuring units of the fundamental 
physical quantities in the international system: 


ge — o nein nit —— 


o Length o Meter (m) 

e Ua e» PAIPEARAN EREET ore po a» 

OTime © EXAM TAL oe Second (s) 

o Blectric c current int intensity "m E uu < "Aee (A) T 

© Absolute temperature D E ] m Kelvin (K) 

@ Amount of substance o pou l i Mole (mol) Ñ 
"@ Luminous int intensity "n ) l m | — Candela (cd) , 
Then, two other units are added which are: 

o Plane angle j l Radian (rad) ] 

o Solid ak l B EE fo Steradian (sr) 


* All other SI units can be derived from the previous fundamental (base) units, for example: 


Speed 
of measuring unit (m/s) 


Derived from Derived from 


Length Length Time 
of measuring unit (m) of measuring unit (m) of measuring unit (s) 


Note : 


Some physical quantities have equivalent units, for example: 


Quantity of 
E ed 


Measured in Ls | Newton (N) | “Joule [ [ Pascal (Pa)) | Coulomb ( (O 


Volume 


of measuring unit (m?) 


Equivalent to — | kg.mis? | pee | kglm.s? | © As 
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| Standard Units 


& Scientists sought the most accurate definition for each fundamental measuring unit by 
preparing an ideal model for the measuring unit that is characterized by the maximum level 
of accuracy and stability against time and environmental changes. These models are called 
the standard units. 


© Examples of these standard units are: 


[1| The standard length (The standard meter) 


© French people were the first who used the meter as a standard unit for measuring the length. 


The standard meter is the distance between two engraved 
marks at the ends of a rod made of platinum and iridium 
alloy kept at 0°C, at the International Bureau of Weights 
and Measures near Paris. 


The standard mass (The standard kilogram) erts] 


© It is used to calibrate the unit of measuring mass (the kilogram). isi 


The standard kilogram is the mass of a cylinder made of platinum and 
iridium alloy of specific dimensions kept at 0°C, at the International 
Bureau of Weights and Measures near Paris, 


[ote : — | 


* Platinum and iridium alloy is used in making standard meter and standard kilogram | 
instead of other materials such as glass because platinum and iridium alloy is rigid, chemically 
inactive and not affected by the surrounding temperature contrary to the other materials. 


E- mhe standard time (The second) 


In 
ancient H z 
times for the time unit where : 


Daytime and nighttime were taken to figure out an easy and acceptable measure 


Solar day = 24 hours, an hour = 60 minutes and a minute = 60 seconds 
.. Seconds found in the average solar day = 24 x 60 x 60 = 86400 seconds 


:1 i | 


Scientists use the atomic clocks such 
Recently as the cesium clock to calibrate the 
second because of their high accuracy. 


© The cesium atomic clock is used for : 
* Determining the duration of o] 
the Earth spin (the day length). B 


* Tuning up the clocks used for 


aviation and navigations. 


* Synchronizing the devices used in 


space ships that explore the universe. 


The cesium atomic clock 


Enrichment Information 


* Scientists defined the second by using the cesium atomic clock as follows: 
It is the interval of time spent by the cesium atom (atomic mass 133) to emit a certain 
number of waves, specifically 9192631700 waves. 


l 


© A physical quantity is usually described by a numeral and a unit of measurement, but in 


les and fractions of units in the International system 


some cases these values are: 


Very huge o Very minute 
For example, the distance between the stars "For example, the distance between the atoms | 
(itis nearly 100,000,000,000,000,000 m) in solids (it is nearly 0.000000001 m) 


© Since it is very difficult to read such values. We prefer to express these values in the form of 
power of 10, so: 
- The distance between the stars can be written as (1 x 107 m). 
- The distance between the atoms in solids can be written as (1 x 10? m). 


— y» Chapter | 


© A certain magnitude is written in the standard form as follows: 


Standard form — 


L253. 4 3 


(YY YYY® 2x 10° 
e) 00000 i | 


54 


X zd 
£(YY YN. $ 
OPN 0002; 2x10 


This way of expressing the magnitude of physical quantities is known as "the standard form". 


Lesson One 


The factors 10** are given specific prefixes, as shown in the following diagram: 


Centi 


(m) 


x10? 


ano 

TER -9 | Nano 
x (n) 
«19712 


P 


A 


Giga Fa 
(G) i Fa 
i 


© It’s easy in the international system of units to calculate the multiples and fractions of all 


the measuring units in the form of power of 10 than for the other systems of units. 


[Votes : 


(1) Liter (L) is the measuring unit of the volume of liquids and gases and it is 


equivalent to 10° n? 


(2/Angstrom (A) is the measuring unit of the very small lengths like the radii of 


the atoms and it is equivalent to 107° m 


(3) Gram (g) is the measuring unit of the small masses and it is equivalent to 10? kg. 


(4) Ton (ton) is the measuring unit of the large masses and it is equivalent to 10° kg. 


1 


(5) If two physical quantities of the same type have different measuring units, one unit should 
be converted into the other unit before performing any calculations on them, for example: 


{ 1m*17m e 27m 
) (z 
| 100 cm + 170 cm í 270cm | 


UNIT — 


1m-*170cm H 


(Qu 


Distinguished Scientists 

Ahmed Zewail 

An Egyptian scientist, who won Nobel Prize in 1999 for using ab 

a laser camera to study the mechanisms of chemical reactions M 
between molecules that take place in a very short time, estimated 3 
by femto-seconds (fs = 107555), 


Ahmed Zewail 


The steps of conversion of units 


© If the units aren’t raised to a power, such as: 
Skm= == mm 


1. Convert the magnitude of the quantity with the known unit to its magnitude with 
the international unit: 


5km=5x 10°m 


2. Convert the magnitude of the * . [21] 
: 3 . . Integration with Mathematics mew 
quantity from the international unit | 


* : a H P i | 
to its magnitude in the required unit: You can revise the rules of exponents 


í 1. 
SAMS APRI mmes aa (TOM ECHO) page 1 


© If the units äre raised to a power, such as: 


3cm =~ Tair 


1. Convert the magnitude of the quantity in the known unit to its magnitude in the 
international unit by raising the conversion coefficient to the same power of the unit: 


3 cm? =3 x (10? m} 2 3 x 1075 m? 


» Chapter 1 | Lesson One 


2. Convert the magnitude of the quantity from the international unit to its magnitude in 


the required unit by raising the conversion coefficient to the same power of the unit: 
3x 10$ m? 2 3 x 1075 x (10? km? 

23x10$ x 10? km? 

=3x 105 km? 


© If the units are complex (consist of more than one measuring unit), such as: 
2 kmh = e m/s 


Convert the magnitude of the quantity of the known unit to its magnitude in the required 
unit either in the numerator or the denominator using the previous steps: 


22km. 0 m 5 
2kmh-2^--2x 60 x 60 sog ms 


[Example LE B = . — 


A car moved a distance of 5 km, so this distance is equivalent to.................. 
(8) 5 x 10? cm (5 5x 10? cm (6) 5 x 10? cm (à) 5 x 105 cm 


Solution 
s=5km=5x 10° m=5x 10° x I0? cm 2 5 x 105 cm 
<. The correct choice is (d). 


you are asked to find the distance in hectometer (hm) unit, what will be 
your answer? 


[Example PM 7 j 


The length of a particle was measured using an instrument, it was found to be 3 Um, 


so the length of the particle equals ............ í 


(8)3 x 10? km (53 x 109 km ©3 x 10? km (8) 3 x 10? km 
SoJution 

(=3 pm =3 x 10° m=3 x 10° x 102 km 23 x 10” km 

~. The correct choice is (d). 


you are asked to find the length of the particle in angstrom (A) unit, what 
will be your answer? 


UNIT — 


1 


[Example É = a 


The Star of Africa diamond is the largest cut 
diamond in the world and it is kept in the tower of 
London. If the volume of this diamond is 30.2 cm*, 
then its volume in m? equals ...............- 


30.2 x 10? (6 302 x 10? 
© 30.2 x 10-5 @ 30.2 x 10? 
Solution 


V 2302 cm? = 30.2 x (10? m 2 302 x 1075 m? 
~». The correct choice is (c). 


you are asked to find the volume of the diamond in mm? what will be 
your answer? 


Example LESEN 


A car is moving on a highway at a speed of 37.5 mls. If the maximum speed 
allowed on this road is 120 kmlh, had the driver exceeded this speed? 


@ Yes, the speed of the car is higher than the allowed speed by 10 km/h 
(b) Yes, the speed of the car is higher than the allowed speed by 15 km/h 
(c) No, the speed of the car is lower than the allowed speed by 10 km/h 
(d) No, the speed of the car is lower than the allowed speed by 15 km/h 


Solution 
Q, Clue 


To determine whether the driver exceeds the allowed speed or not, we should convert the car s 
speed from m/s to km/h and comparing it with the allowed speed. 


ng 
v= 375 m/s =37.5 2 237,5 10 —— FP. — 135 km/h 


Teg 
60 60 
«<. The driver exceeds the allowed speed by (Av): 
Ay = 135 - 120 = 15 km/h 7. The correct choice is (b). 


^ [Note $ 


» The measuring unit of speed km/h can be 
converted into m/s as shown: 


you are asked to express the maximum allowed speed in m/s, what will 
be your answer? 


» Chapter 1 | Lesson One 


@ Test yourself. — Cm 
} Choose the correct answer: | 
| se According to one of the theories the age of the universe is estimated to be 

approximately 14 billion years, so the age of the universe in seconds is ...............-.. f 
| (Knowing that: The solar year = 365.25 days) 


| (3)5.3 x 10? s ®357x10%s  ©27x10'8s @ 4.42 x 107 s 


| Dimensional formula 


€ Scientists considered a method to define most of the physical quantities by expressing 
them in terms of the dimensions of the fundamental physical quantities such that: 


Mass Length Time 
is is is 
denoted | denoted | denoted | 
by ^ by 7 by 


M L T 


, and when we express the physical quantities in terms of the symbols (M, L and T) where 
each of them has a certain exponent (a, b, c) we get the dimensional formula of the quantity. 


© The general dimensional formula of any physical quantity is: 


| The brackets [ Jare used to ( The exponents of | 
\_ express the dimensional formula \__ the dimensions 


[A] = meta Lt b pte. 


The physical | (The dimension ‘The dimension | The dimension 
quantity —. ofthe mass . of the length | of the time / 


Note : 


» Some physical quantities differ in their descriptions such as length, height and diameter, 
but they all have the same dimensional formula. 


Corey ye (Sy [CHL CLS) OW us alegi 


UNIT — 


1 


l How to deduce the dimensional formula 


> The following table shows how to deduce the dimensional formula of 
the speed (v) as an example: 


Example —— 
@ Write down the mathematical relation that determines - Distance _ s- 
the given physical quantity. ~ Time t 
e Write down the relation in terms of the dimensions of [v] = L 
the fundamental physical quantities (M, L and T). 2 
€) Put on each of the symbols M, L and T its suitable power. [v] S MOL T7! 
If one of the physical quantities mass, length or time is not -LT 
present in the formula, it can be expressed as M9. L? or T? Th ^: it 
such that X? = 1, so it is not written. PES IPAE 
* The measuring unit of the physical quantity can be obtained AH 6 4 j 
from the dimensional formula and vice versa. UD WORNE 


i Nlotes : 


(1) To add or subtract two physical quantities, they must be of the same kind which 
means they must have the same dimensional formula and the same unit, for example: 
We can’t add or subtract mass (5 kg) with distance (7 m) or speed (3 m/s) with energy 
(10 J). 

(2) We can multiply or divide physical quantities of different dimensional formula and 
in this case a new physical quantity can be obtained, for example: 

e By multiplying speed and time, we get another physical quantity which is 


the "distance". » 
Rg te ~ 


By dividing speed over time, we get another physical quantity which is 
the “acceleration”. 
ex. a3 ? 
à th Ts ie Y 
(1) Dimensional formulae cannot be added or subtracted but they can be multiplied or 
divided for example: 
SLT «LT! 2LT «2LTH eLT?t=LT SLT 120 
*MxLT?7-2MLT? *MLT?-M-LT? 
(4) Numerical constants (numerals) such as (7, 2, D and trigonometric functions such 
as (sin 0, cos 0 and tan 0) have no measuring units and no dimensions. 
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2 The following table shows the dimensional formulae of some derived 
physical quantities and their measuring units: 


Its relationship to The dimensional Unit of 
f . other quantities formula | measurement 


Area (A) A = Length x Width [A]=LxL=L? m? 
Volume (V) — V- Length x Width x Height — [V] -LX Lx L=L3 m? 
2 Mass 3 3 
Density (p) Sol. IP] - ML kgm 
Distance TI "i 
Speed = =LT S 
peed (v) v T [v] m.s 
Acceleration (a) a- Change pt speed [a] =LT? m.s? 
Time 
Force (F) F = Mass x Acceleration [F]=M x LT? 2 MLT^? kg.m.s? 
Momentum (P, ) P, = Mass x Speed [P.]- MLT" kg.m.s! 
Work (W) W = Force x Displacement [W] ML? T? kg.m?,s? 


If the acceleration is defined as the time rate of change of speed, then the dimensions of 
acceleration (a) and its measuring unit are ............... 


Dimensions | Measuring unit 
(a) pr! ms! 
O ETI m.s? 
© LT? | ms! 
@ ET m.s? 
Solution 
Acceleration = Cange ot speed Disce Tine 
Time Time 
1 XOT T. [Spi D. aum 
its [al - —- BE zLT 


7. The measuring unit of acceleration is m.s”. 


<. The correct choice is (d). 


G2 E 


From the following equation: x — C, t + C, the measuring unit of the quantity C, 


is scs (Where: (x) is the distance in meters and (t) is the time in seconds) 
(2m (p m.s (c) m/s (d) s/m 
Solution 

Q, Clue 


We can obtain the dimensions of the quantity C , by equalizing the dimensions of the two sides of 
the equation and taking into consideration that the dimensional formula doesn't be added. 
e [x] =[C, t] 2L 
^ e . -L-i 
-Lz2[C]T “1C]=¢=LT 
~. The measuring unit of C, is meter/second (m/s). 
<. The correct choice is (c). 


you are asked to find the measuring unit of the quantity C», what will be 
your answer? 


[Example EJ - c | "-— 


In the opposite figure, a car moves with speed v on 

a curved path of radius r. If the acceleration of the car is 
calculated from the relation; a — Py" where m and n are 
numeral constants with no dimensions, then the values of 
m and n are yee « 


mj m n 
(a) 1 E 
® 1 E 
(c) 2 -2 
@ 2 -i 


Solution Hm 
fa] = [i v] Integration with Mathematics E] | 


LT2-I'(LT-)"-L^L"T-* You can revise the rules of exponents 
LT22zps*mT-m from section (6) page 11. | 


By comparing the two sides of the equation:n+m=1 , m= 2 


“n=-1 
-. The correct choice is (d). 
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q Test yourself — - Omm 


§ E Choose the correct answer: | 


Æ If the displacement (x) of a body is given from the relation; x = At - BJ2t , 
where (t) is the time of motion, the dimensions of A and B are -++--++ . 


| [A] [B] 
© LT LT? | 
(b LT LT? 
© LT LT 
@ LT LT-Ż 


If the pressure is the division of the force by area, find the dimensions of the pressure. 
(Knowing that: Force (F) = Mass (m) x Acceleration (a), [a] = L T?) 


— - 


[| The importance of the dimensional formula 


The dimensional formula can be used to verify the validity of a physical relation. 
When applying the dimensional analysis, dimensions of both sides of the equation should 
match. 

>For example: 


If we have any relation in the form of X = Y, we will have two possibilities: 


If 
The dimensional formula of X | — The dimensional formula of X 
= The dimensional formula of Y # The dimensional formula of Y 

So 

; Y s 
The relation may be correct. The relation must be wrong. 
. Where 
——— 

Having the same dimensions on both sides Different dimensions on both sides of 
of a relation does not mean for sure that the relation confirm that it is wrong. 
the relation is correct, because there may 
be numerical factors on any side of 
the equation that have no dimensions. 


1 


A body of mass m moves with speed v and its kinetic energy is K.E, so which of 
the following relations may be correct? (Knowing that: [K.E] = ML?T*) 


GKE-Jm'v (b KE-2mv QKE-lim? @KE=2m*v" 


UNIT 


Solution 
* The relation is possible when the dimensions of the sides of the equation are equal. 
«The dimensions of the L.H.S : [K.[E] = M L? T? 
-. The dimensions of the R.H.S must equal M Te 
The dimensions of the R.H.S 
9 9 
[imvj-M'LT!  (2mvyj=MLT! (dmv'J=ML?°T? [2m] = ML? T? 


Qo W e ® 


^. The correct choice is (€). 


do is removed from the choice (C), will the dimensions of the R.H.S be 
the same or get changed? 


[Example k3 = 


For a cylinder of base radius r, height h and volume V, which of Com 
the following relations may be correct? | 

2 
@Ve=nrh ®V=nPh ©V=rf @v=20e h 
Solution | siéure l 


x The relation is possible when the dimensions of the sides of the equation are equal. 
+ The dimensions of the L.H.S: [V] = L? 
~. The dimensions of the R.H.S must equal L? 


[xrh]-LL-L? [nr?h]- 2L 2 DP 


® (C 


~. The correct choice is (b). 
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[Example E] 


A body moves under the effect of. ‘the acceleration due to gravity (g) where its speed gets 
changed from v, to v, during time t, so which of the following relations could be correct? 
(Knowing that: [g] - LT - b]-LT-!) 

(8) v, 7 v; gt Qvw-vwttg — (Ov-v +g? Q) v,» vt g? 


Solution 
* The relation is possible when the dimensions of all the sides of the equation are equal. 


`” The dimensions of the L.H.S: [v] =L T7! 
©. The dimensions of the R.H.S must equal L T~! 


i 


m 


9 9 9 9 
l=} = Mts | d= l=} l= — dwg- | l= 
LT OT re ET Tass Uie LT T= oT 
P LT! L o ZETI E Si Lt ei 
e Qo bs ® 


~. The correct choice is (a). 


-iLT-T- 


5 Choose the correct answer: 
| There are three physical quantities x, y and z that have dimensions M L T7 1 MLT-? and 


T respectively, so which of the following relations may be correct? 


2 
= 2% = = 
@z=xy ©z=ž Qz-l @z=% 


e Test yourself = — — — — tmo 


Chapter 


M D we Ww 
_ videos of how to 
POUL. 1 d solve questions 
=e Physical Measurements 
Questions on Lesson One ó a 


The questions signed by XÉ are answered indetail | @ Understand  OApply — ®Analyze 


interactive test 


Physical measurements 
[17 The fundamental physical quantities from the following are +-+ 
* @ the length and the area (© the velocity and the acceleration 
© the mass and the volume @ the time and the mass 
[27 The derived physical quantities from the following are +-+ 
* @ velocity - distance - time (b) mass - density - volume 
© work - force - distance @ force - volume - density 


© A common feature in the French (Gaussian) system, the British system and the Metric 
* system is that they all measure «=+ 


(@) length in meters (5) mass in pounds 
© time in seconds @ temperature in Celsius 


[47 3 In the following figure, a metallic coin rolls over a graduated ruler with a certain scale 
* completing two rotations, so the circumference of the coin equals ~+- 

Direction of rotation 
Final 
oy position 


@ 6cm (5) 7.5 cm (c) I5 cm (d) 17 cm 


The suitable tool for measuring the length of a room is «+--+ 


— 0 


7 © @ 


O The suitable tool for measuring the mass of a golden ring is - 
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o Æ The opposite figure shows a vernier caliper while 
© being used to measure the diameter of a solid metallic 
cylinder, then the diameter of the cylinder equals ---------- 
(8) 2.96 mm (b) 3.26 mm 
(c) 29.6 mm @ 32.6 mm 


International system of units 


[5] From the opposite figure: 
* The measuring unit of the confined angle (0) between the 


two sides A, B in the international system of units is «+--+ A. 
(8) candela (b) radian z 
(© steradian @ meter B 


In which of the following choices do the length values increase from starting to ending? 


@ 1 cm — 1 nm — 1 mm — 1 ym (5) 1 um— 1 mm — 1 nm — 1 cm 
(c) 1 nm —- 1 um —- 1 mm —- 1 cm (d) 1 mm —e 1 cm — 1 jtm — 1 nm 
[107 3 Femtosecond = ------- microsecond 
9 (3) 10-5 (5) 10? (o 10? @ 106 


Lily If the radius of the hydrogen atom is 0.053 nm, then it is equivalent to «+++... 
" @053x10!m 53x10! m  ©53x10!?m @ all the previous 


[121 M Which of the following values is equal to 86.2 mm? 
7 (8862x10 um —— (5862x10-^km © 0.862 Gm @ 8.62 cm 


& If the volume of an amount of water equals 5 m), then its volume in liters equals =- 
? $5 ($50 © 500 @ 5000 


[147 Æ In the following figure, a feather placed next to a ruler drawn with a certain scale, 
* so the length of the feather is equal to -= 


» epee 
Inno 10 20 30 
fem 0 1 2 3 
L 1 n 1 
(8) 19 x 105 nm (5) 29 x 10° nm (c) 1.9 mm @ 2.9 mm 


[15] Æ If x = 10 g and y = 10 kg. then the value of (x + y) is 
^ (8)10.1 kg (5) 100.1 g © 10.01 kg (d) 10.01 g 


(Qui ey 1S) [( HL CES) OW sus Ja gl 


Np 


1 e Understand O Apply e Analyze 


[16] Æ The pyramid shown in the opposite figure contains about 
© 2 million stones, the average mass of each stone is about 2.5 tons, 


then the mass of the pyramid equals -++--++ 


(8) 5 x 10? kg (5) 8 x 10? kg 
($5 x 1019 kg @8x 1019 kg 


[17] + How many bottles of volume 10000 cm? is enough to fill a tank of capacity 1 m 


*61 (5) 10 © 1000 


37 


@ 100 


® If the speed of a car is 36 km, it is equivalent to -~ 
d (8) 10 ms! (5) 20 m.s! ©36ms"! 


Dimensional formula 


@ 100 ms! 


[191 If the measuring unit of a physical quantity is kg/m.s, then its dimensional formula 
* 


IS 


@MLT (5 ML! T7! (Mr! T? 


(à) MLT? 


[207 Æ If the dimensional formula of density is MLT? and its measuring unit is kg*/m’, 


© then 


@x=l,y=2 ®x=2,y=-l ©x=ly=3 


e Æ The opposite table shows the measuring units 
" of some physical quantities, so if the dimensional 
formula of a specific physical quantity is M*L*T ?* 
where x is an integer number, the quantity may be 


(8) force 


(b) acceleration 
© density 
(d) velocity 


@x=l,y=-3 
The physical | The measuring 
quantity unit 
Force kg m/s? 
Acceleration m/s? 
Density kg/m? 
Velocity m/s 


£27 If the dimensional formula of quantity A is ML? T and the dimensional formula of 


* quantity B is ML? T 2, then the quantity (2B — A) =-=- 


(8) has a dimensional formula of ML?T? 
(© has a dimensional formula of M? L* T-^ 
(c) has a dimensional formula of MO TP T6 


@ isn’t a physical quantity 
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. 
® Æ If x = yz where the dimensional formula of physical quantity x is MLT~ and 
^ the dimensional formula of physical quantity y is M? LI. so the dimensional formula 
of physical quantity z is ===- 
(8) MLT MLT? 


©MLT (à) M-ILT 


e %Æ If F is the force that acts on a static body of mass m to reach a speed v through 
^ timet, then the two physical quantities mv and Ft have ++--++ 
(Knowing that: [F] = MLT 2, [v] = LT!) 
(a) different dimensions 
(b) the same dimensions 
(c) different measuring units 


(d) no meaning 


& Æ The relative speed of a train moving at speed v, when the driver of another train 
* moving in the opposite direction at speed V5 observes it equals (v; + v5) while the relative 
density of a liquid equals the ratio between the density of the liquid and the density of 


water, then «+--+ 


Relative speed 


Relative density 


has no dimensions 


has no dimensions 


has no dimensions 


has dimensions 


has dimensions 


has no dimensions 


©|©|©|® 


has dimensions 


has dimensions 


& 2 If the equation x = At? + Bt describes the motion of a body and the quantity x has 
^ the length dimension and the quantity t has the time dimension, then the dimensions 


of each of the quantities A and B are -- 


[A] [B] 

3 (©) LT? LT 
(©) LT? LT 
© air LT 

@ LT LT 


UNIT — 


1 @ Understand OAppily @Analyze 


© 3f A body of initial velocity v; starts its motion with uniform acceleration a to cover 
* displacement d through time (t) to reach a final velocity v; after this time. 
(Knowing that: [a] = LT, [v] 2L T3) 
(i) Which of the following equations may be possible? 


@ v?» vj c a? ®v7=v7+2ad © ve=v, +2ad (à) v?- v1 * add 
(ii) Which of the following equations is confirmed to be wrong? 
d 
V, v- V; 
@t= : )$-v-2la (c) 3 122a @d=v +5 at 


Essay questions 


o Is the physical quantity that is measured by kgm”? fundamental or derived quantity? 
* And why? 


e9 Arrange in a descending order the following masses: 
* (15g (2) 0.032 kg (3) 2.7 x 105 mg 
(4) 4.1 x 1075 Gg (5) 27 x 108 ug 


© What is the importance of using (platinum - iridium) alloy in the standard meter? 
* 


o Is the following statement valid? Explain your answer. 
* "The dimensional formula is used to prove that a rule is incorrect, but it is not enough to 
prove that the rule is correct". 


e Einstein states his famous equation: E = meê, where (c) is the speed of light, (m) is 
^ the mass of the particle and (E) is the energy. Use this equation to deduce 
the international system of units for measuring the energy of a patticle (E). 


o Deduce the dimensions of each of the following: 
? a) Force (F). (2) Pressure (P). (3) Work (W). 


(Knowing that: Force (F) = Mass (m) x Acceleration (a), Pressure (P) = ee 
Work (W) = Force (F) x Displacement (d) and [a] = LT?) 


@ Use the — formula to check the possibility of J following laws: 
D Work (W)= 4+ mv? (2) Volume of a sphere (V) =F 4 n 


(3) Force (F) = S (4) Area of a square (A) = B 


ol 


(5) Velocity (v) = at 
(Where: (v) is the body speed, (m) is the body mass, (r) is the sphere radius, (a) is 
the body acceleration, (b is the length of the square and (t) is the time) 
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. 


Questions that measure | 


Choose the correct answer : 


[17 If the radius of Saturn is 5.85 x 107 m and its mass is 5.68 x 1026 kg, the average density 
of Saturn materials equals -----.----- 
(Knowing that: the volume of a sphere = 4 mr, the surface area of a sphere = 4 X r, 
t= 2 and (r) is the radius of the sphere) 


@23x 10! gem? — (56.77 x 10 g/cm? ©6.77 x 10? g/em?. @ 0.677 g/cm? 


e9 The opposite figure shows two identical cylinders (1) 
and (2), cylinder (1) contains a certain quantity of water 
and cylinder (2) contains the same quantity of water and 
ten identical solid glass marbles, the mass of each marble 
is 10 g, then the density of the glass of which these 
marbles are made is -+-+ 


Mass ) 
Volume 


NEG ERN M 


(Given that : Density = 


a)25 x g/m x 10° kg/m 
10° kg/m? 4 x 10? kg/m? 
(©25 x 10? kg/m? — (3)4 x 10? kg/m? 


Cylinder (1) Cylinder (2) 


e The measuring unit of the physical quantity that has a dimensional formula of MLT-! 
is. 


(Knowing that: The newton (N) is equivalent to kg.m.s?, the joule (J) is equivalent to 
kg.m?.s2) 


(2) N.m (Ln! ©Ns Qs 


o By using the opposite table: 


Measuring unit | Equivalent unit 
What is the measuring unit of the quantity that equals 


-2 
the product of the gas pressure and its volume? Newton (N) kgms 

2 
(Knowing that: The pressure is measured in pascal) Pascal (Pa) N/m 
(a) Newton (b) Watt Joule (J) Nam 


(©) Newton.second @ Joule Watt (W) J/s 


| 

i 

7 
:1 
2 


e If Newton's universal law of gravitation is given by the relation: F — 


GMm 
E 
the attraction force between two bodies of masses M and m and the distance between 


, Where F is 


their centers is r, then the measuring unit of the universal gravitational constant (G) in 


terms of the international system of units is =-=- (Knowing that: [F] = MLT B 
@kgm?.s? Okg ims? ©kg! m.s? @kg.m?.s? 


F 2 
O The kinetic energy (K.E) of a body is given by the relation: K.E = ix where P is the 
momentum of the body and m is its mass. If the measuring unit of kinetic energy is 
kg.m?/s? and the measuring unit of the force is newton (N) and the dimensional formula 


of the force is MLT~, then the measuring unit of the momentum is -- 


Ns! (5 N.s (ON^s ()N^ls 


[7) If the tension force in one of the strings of a musical instrument is Fy and the mass per unit 


length of the string is [L and the speed of the moving wave in this string is v, so which of 
the following equations may be correct? (Knowing that: [Fr] MLT? [v] = LT!) 


F. 
@v=— Ov=Fru ©v= jir @v=Fry 


9 The opposite table shows 


[The physical quantity x | y z k | 


the dimensions of the physical | Dimensional formula | M L T? | LT M MLT? | 
quantities x, y, z and k. 


Which of the following equations may be correct? 


@x=y+z+k ®x=y+zk ©x=yzk @x=yz+k 
Answer the following questions : 


9 The dimensional formula of both quantities X and Y is LT x , the dimensional formula 
„ of quantity Z is LT 7 and the dimensional formula of quantity K is L. 
Use the previous quantities to form a possible relation. 


1 Types of Measurement & 
Lesson TWO Measurement Error 


| Measurement error 


© Scientific and technological advancement led to the creation and the development of 


new measuring tools and increasing their accuracy but there must be an error even if it 
is a small percentage of error. So no measurement process is 100% accurate because of 
several reasons (sources) of measurement error, such as: 


1. Choosing an improper tool, for example: 
Using the common balance instead of the 


sensitive balance in measuring the mass 
of a golden ring increases the percentage 


of measurement error. 
Common balance Sensitive balance 


tà 


- A defect in the measuring tool as the defects 
that may be in the ammeter, for example: 
* The magnet inside is partially demagnetized because 
t is outdated. 


* The pointer has a zero error when there is no electric 
current (zero error). 


Ammeter 


UNIT ^ 


1 


3. Wrong procedure due to the lack of experience of persons, for example: 
Ignorance or inexperience of using Looking at the device pointer or the 


graduated devices like the multimeters. scale at an oblique line instead of 
looking perpendicularly to the scale. 


Multimeter 


4. Environmental conditions, for example: 
* Temperature. 


* Humidity. 


» Air currents, as when using the sensitive balance, 


the air currents may cause an error during the a 
h y d The sensitive balance 
inside the glass box to 


measurement process and to avoid this, 
avoid wind effect 


the sensitive balance is kept inside a glass box. 


M Nlote : - 


* When carrying out a measuring process, it’s preferable to repeat the measurement 
many times and calculate the average to reduce the error percentage in 
the measurement and the average of readings is calculated as follows: 


Sum of readings 
The number of taking readings for the measured quantity 


Average of readings — 


For example: When measuring the height of a building (h) for three times, they were 


found to be 100 m, 101 m and 99 m, then: 


„The average of the measured height for the building (h) = Jor 0L =100m 
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Types of measurement 


r Direct measurement Indirect measurement — 


The number of One measuring process | More than one measuring process 
measuring processes | ] 
| We "t substitute i We substitute in 
The calculations. | e don't s sti tein i | 
a mathematical relation a mathematical relation 
The error in It leads to one error in freada to more tian oùs EOR 
t the measuring process the measuring process which is 
incasurement i known as error accumulation 
Measuring the liquid density Determining the liquid density via 
using the hydrometer in which ^ measuring its mass by a balance 
| we take a direct reading without! and its volume by a graduated 
_ calculation or substituting in | cylinder. Then, calculating the 
any mathematical relation. density from the relation; 
Example 
— E 


[| Estimating error of measurement 


© The error in measurement is estimated by calculating: 


0 | h e. 


7 Absolute error (A X) Relative error (r) 


value (X,) and the measured value (X). (A X) and the real value (X. ). 
Rule 


C E 


(Qi p) vo [ 8 f (ue eI ossi) OW «us alegi 


It is the difference between the real (actual) E is the ratio between the absolute error 


1 


UNIT = 


> Has a measuring unit which is the same 
measuring unit of the measured physical 
quantity. 


P The sign of modulus| | gives the 
absolute value which indicates that the 
result is always positive even if the actual 
value is less than the measured value 

(for example: | — 8 | = 8) because the aim 
of estimating the absolute error is only 


Measuring unit 


Has no measuring unit because it is 
a ratio between two quantities having 
the same measuring unit. 


Notes 


The relative error is a better indication for 
the measurement accuracy than the absolute 
error because it is the ratio between the 
absolute error and the real value. 


The measurement accuracy is considered 
higher as the relative error decreases. 


knowing its value. 


N 


The percentage of error equals r x 100 


—À 

The result of the measurement process is expressed as X — (x, +AX). 

© Now, we will know how to calculate the absolute error and the relative error in case 
of direct and indirect measurement processes. 


[1| Estimating error in the direct measurement 


The absolute error is directly calculated E The relative error is directly calculated 
from the relation: from the relation: 


A student measured the length of a pencil and found it equal to 9.9 cm, meanwhile its 
actual length is 10 cm. Another student measured the classroom length and found it 


çqual to 9.13 m, meanwhile its actual length is 9.11 m. 


(a) Estimate the absolute error and the relative error in each case and express the result 


of measurement process. 


(b) In which case was the measurement more accurate? And why? 


» Chapter 1 | Lesson Two 


Solution 


(a) 


Absolute error 
a eiie 


AX=|X,-X| AXzIX,-X| 
-|10—9.9| =|9.11-9.13 | 
20.1 cm | =|-0.02|=0.02 m 


Relative error 


AX 0.1 
r2L—-— = 0.01 rz 
x, 1 
Expressing the result of measurement 
The length of the pencil The length of the classroom 
=(10+0.1) cm = (9.11 +0.02) m 


(b) The measurement in the second case is more accurate because the relative error in 
the second case is less than that in the first case. 


q Test yourself — -— 
i Choose the correct answer: 
| If the real mass of the watermelon in the 
opposite figure is 3.522 kg and the real mass 
of the apple is 0.159 kg, then ---------- ^ 
balance (1) is more accurate 
(b) balance (2) is more accurate 
| (€) the two balances have the same accuracy and it doesn't equal 100 % 
(d) the two balances have the same accuracy and it equals 100 % 


| 
=1 


Estimating error in the indirect measurement 


The procedure of calculating error in the case of indirect measurement depends on 
the mathematical operation applied as shown in the following table: 


A Addition and subtraction operations | 


error 


Measuring the total volume of — @) The absolute error = 
© two amounts of a liquid. The absolute error in first 
V=V +V, measurement + The absolute 
error in second measurement 
Finding the volume of a metallic 
coin by subtracting the volume “axcantan 


of water before dropping the =|1X,)-X1 141% 9-% | 


metallic coin into the measuring OF 


Subtraction cylinder (V,) from that after “axerm 


dropping it (V,). 
. : [2] The relative error (r) = 


Y 1 The absolute error 
The real value 


metallic coin = V2 7 V 


[Example Ñ 


In a practical experiment to determine a physical quantity (L) by adding two physical 
quantities Li and L, given that L, =(5.2+0.1) cm and L,- (5.8 + 0.2) cm. 


So, the value of (L) and the relative error in measuring it are s. " 
Value of L (cm) | The relative error in measuring L 
^ @| 0645002 E 
®| +03 E 
©] 1400 4 
Q uso | S 


Solution 
+’ The real value of (L): L, 252458-1lcm 
*- The absolute error: AL = 0.1 + 0.2 2 0.3 cm 
^. The value of (L): L = (L,+ AL) = (11 + 0.3) em 


: i ALT O03 8 
-. The relative error: (ur 110 
-. The correct choice is (4). 
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[Example Ej 


A student measured the mass of an amount of a chemical material, it was found to be 
(20 £0.1) g, then the mass of the material was decreased by (5 +0.1) g. So, the mass 
of the remaining amount of the material equals ............. 


(2 (15x0)g ® (15 +0.2)g ©(25+02)g  (D(4tDg 


Solution 
7. The real value of the remaining mass: m, =m, - m, 220-5- 15g 
~. The absolute error: Am =A m,+Am,=0.1+01=0.2¢ 
m= (m, £ Am) = (15 + 0.2) g 
~<. The correct choice is (b). 


you are asked to calculate the relative error in measuring the remaining 
mass, what will be your answer? 


, Choose the correct answer: 

If the height of building (1) equals (8 + 0.2) m and 
the height of building (2) equals (12 + 0.2) m, so 
building (2) is taller than building (1) by ---------- è 


@ (20 + 0.4) m 
(5 (20+0)m 
| ©4+04)m 


@(4+0)m (1) 2 


Q Test yourself- - a mem 


UNIT — 


1 


B Multiplication and division operations i] 


gu How to calculate | 
Kd 7c — 


Finding the area of a rectangle  @ The relative error = 


Multiplication 


o by measuring its length and its The relative error in the 
width then multiplying them. first measurement + The 
relative error in the second 
measurement 
AX, Ax, 
r=r +r, = + 
£ : Xa Xoo 


Division Finding the density of aliquid — @ The absolute error (A X) = 


e by measuring its mass and its The relative error x The real 
volume then dividing them. value 


AX-rX, 


[Example Ñ 


The relative error and the absolute error when measuring the area of a SEPA (A) that 
has a length of (6 + 0.1) m and a width of (5 + 0.2) m are .......... TEM x 


| Relative error | Absolute error | 
E 17m? 
® En | 007 m 
© E 17m? 
| Solution @ E 0.07 in? 
Q, Clue 


4 The area of the rectangle (A) is determined by multiplying the length (x) by the width (y), 
so the measurement process is indirect. We can find the relative error in measuring 
the area of the rectangle from the relation: 


ESCAT edic AE 
A x y *o* Toy 


, and also we can calculate the absolute error in measuring the area of the rectangle 
from the relation: AA =r, À, > (Where: A, =x, y) 
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*- The relative error in measuring: 


The length The width 


; 2X OU r 2 AY 202 
z X% 6 X MEL. a5 
«^. The relative error in measuring the area: 
291,02 17 


"A776 * s 7300 
~. The absolute error in measuring the area: 
ee = 2 
AA = (21) x 6x 6)= 1.7m 


~. The correct choice is (c). 


you are asked to calculate the percentage of error in measuring 
the perimeter of the rectangle? 


Example É 


The volume of a cuboid Í Dimension m Tyan (eu) |  Actisl vàhié (c) 

that has the dimensions 

shown in the opposite Length (x) 43 44 

table is . Width (y) 33 3.5 
Height (z) L 28 3 


@ (46.2+6.77)cm> ©(46.2+0.15)cm? (O (67.102) cm? @ (67.1 +7) cm? 


Solution 


Q, Clue 
The volume of a cuboid is determined by multiplying (the length (x) x the width (y) 
x the height (z)), so the measurement process is indirect. The relative error and the 
absolute error in measuring the volume of the cuboid can be calculated as follows: 


Ax Ay Az 
rar +r tr E Ta > Pa , T7 y 
gy iE rox, ge D, YER 
. AV-rV , V =x yz 
o o “otoo 


The relative error in measuring: 
The length The width | | The height 
p =l44-43|_1 ; 2135-331. 2 


3. 2 TORES LNA E 


x 44 «44 y 35 35 | z 3 15 


UNIT — 


1 


The relative error in measuring the volume: 
APERTE SAGA 

T7744 * 35 * 15 ~ 4620 

The actual value of the volume: 


V, =44x3.5 x 3 =46.2 cm? 


The absolute error in measuring the volume: 


__677 d 3 
AV - 4620 * 462 = 6.77 cm 


V=V,+AV = (462 + 6.77) cm? 
+. The correct choice is (a). 


you are asked to calculate the area of the largest face in the cuboid, what 
will be your answer? 


[Example E; 


An object has a mass of (2000 + 10) kg and a volume of (0.1 t: 0.001) m, 
so its density equals ............. 


é N k - Mass (m) 
(Knowing that: Density (p) — Volume (V) ) 
@ (2. x 10* + 10*) kg/m? © (2 x 10^ + 300) kg/m? 
© (200 + 10) kg/m? @ (200 + 30) kg/m? 


Solution 


The relative error in measuring the mass: 
i Am 10 
17 m, ^ 2000 ~ 200 
The relative error in measuring the volume: 
— AV 00001. 1. 


I, 
27 V 7 01 "100 


The relative error in measuring the density: 
1 1 3 


T=, +1, = 300 * 00 200 


The actual value of the density: 


m 
B= yee 2000 = 2 x 10 kg/m? 
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The absolute error in measuring the density: 
Ap =rp,=535%2 x 10^ = 300 kg/m? 
p =(P, + Ap) = (2 x 10* + 300) kg/m? 


~. The correct choice is (b). 


@ Test yourself — = eum) 


E Choose the correct answer: The mass of a solid cube was measured with 2 % of error 
and its side length was measured with 2 % of error, then the percentage of error in 
measuring the density of the cube material equals -...--... - 


(8) 196 (5) 296 ©3% @ 10% 


Ba body of mass (5 + 0.5) kg is moving with speed (2 + 0.2) m/s, then calculate 
the absolute error in measuring its kinetic energy. 
(Knowing that: Kinetic energy of the body = + mv?) 


(Ni p) Yo 2) (AL CES) cl shja alegi 


r — 


Towath N 


Chapter M TypesofMeasurement — “sewer 
Questions on Lesson Two & Measurement Error & 


GPS 


The questions signed by XÉ- are answered in detail. L € Understand OApply ` e Analyze 


EZ Multiple choice questions 
Interactive test 


Types of measurement and error in measurements 


) From the examples of a direct measurement, measuring the == + 
mass of a body by a balance 

(b) area of a room by a meter tape 

© volume of a cuboid by measuring the length, the width and the height 


@ density of a liquid by measuring its mass and its volume 


e9 From the examples of an indirect measurement, measuring the -- 
* (3) density of a liquid by a hydrometer 
(b) height of a person by a meter tape 
(c) mass of a body by a balance 


@ volume of a cube by measuring its length 


The measurement process shown in the opposite figure is considered 


© 
. 


asa (an) M m measurement. 
complex 

(b) complicated 

(c) direct 

(d) indirect 


[47 The opposite figure shows an ammeter when there is no electric current 


e passing through it, then which of the following figures describes 
this ammeter when a current of intensity 3 A passes through it? 


© oo | GO @® - 


» Questions on Chapter 1 | Lesson Two a 
LJ 


e Which of the following procedures is the right procedure to measure the volume of 
^ the water ina graduated cylinder? 


Q When measuring the current intensity in an electric circuit, the intensity was expected 


" tobe2.5 A, so which of the following ammeters is the most appropriate for measuring 


the current accurately? 


@ ® © @ 


Estimating error of measurement 


Q The best way to judge the accuracy of measurement is through -++ 
^ @ the absolute error 
(b) the relative error 
(©) the product of the relative error and the absolute error 


(@ dividing the relative error by the absolute error 


[5) A student measured the length of a wooden piece which is found to be 50.2 cm, while 
? the actual value is 50 cm. Accordingly: 
(i) The absolute error = -----.---- 


Op (92cm (902 cm @0.04 cm 
(ii) The error percentage = -+-+ 
uox (029 ©50% @04% 


9 The relative error in measuring the area of a room is 0.06 where the actual value of 


e t s y ; 
the area is 30 m?, then the absolute error in measuring this area is ---------- 


(8) 1.8 m? (5) 0.002 m? ©0.06 m? (12m? 


UNIT — 


® A student measured the length of a passage by using a meter tape, he found that the length 
© 


1 @ Understand OApply 


equals (10 + 0.1) m, then ----------- 


@Analyze 


| Absolute error Relative error 
@| 10m 0.01 
€ | 0.1m 0.01 
©| 0.1m 0.001 
@| 10m 0.001 


© 3% An engineer measured the height of a building which was found to be 55.2 m. 
? If there was an error of 0.02 m in this measurement, so the real value of the building 
height is between «e 
@ 55.4 m, 55.6 m 


© 55.19 m, 55.21 m 


(55.18 m, 55.22 m 
@ 55.16 m, 55.24 m 


K2) 3 A student measures some physical quantities in his room and he gets the following 
* results, so which of them is more accurate? 


| The physical quantity Its value 

@) The room length (6 0.05) m 
® The room width (4+0.05)m 
© The room ceiling height (3.5 + 0.05) m 
@| The room temperature Q0205)C 


® A golden ring of mass 6.21 g is placed on several sensitive balances to get different 
? readings as in the following figures, which one of them is the most accurate? 


cox» [227 co css 
E E DE| E ee) 
© ® © © 


eo Æ The solar year is approximately equal to 7t x 107 s, then the percentage of error in this 
© approximation equals ~- (Knowing that: The solar year = 365.25 days) 


(8)0.2 96 ©2% @4% 


G s if x = (1 £0.01) kg and y = (50 + 1) g, then (x + y) equals «++--++ 
^ ®q050+101)g — (&(105*10)ke ©(50.1+1.01)g @ (1.05 +0011) kg 


(60) 
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. 


e 3 If rod A has a length of (2.35 + 0.01) cm and rod B has a length of (5.68 + 0.01) cm, 
^ then rod B is longer than rod A by —---+---- 


(8) (3.33 + 0.00) cm (5) 3.33 +0.02) cm 
© (2.43 +0.01) cm (d) (2.43 x 0.001) cm 
© 36 If the mass of a body is (10 + 1) kg and its velocity is (4 + 0.04) m/s, then its 
^ momentum (Pj) equals -+ + (Knowing that: Momentum = Mass x Velocity) 
(8) (1.6 + 1.4) kg.m/s (5) (40 + 1.04) kg.m/s 
(c) (40 x 4.4) kg.m/s (d) (40 + 0.04) kg.m/s 


e Æ On determining the density of a liquid, the mass of a volume of it was measured and 
" it was (400 + 0.2) kg and its volume was (0.5 + 0.01) m), then the absolute error and the 
relative error in measuring the density of the liquid are «---------- 


A : Mass 
(Knowing that: Density = Volume ) 
(8) 0.025, 15.6 kg/m? (5) 0.0205, 0.2 kg/m? 
© 0.025, 20 kg/m? @ 0.0205, 16.4 kg/m? 


[19] 3e If x = (5 € 0.1) cm and y = (10 + 0.2) cm, then: 


^ (i) x + y equals +--+. 


(8) (15 + 0.3) cm (B(15x0.1)cm © (5 +0.3) cm @(5+0.1)cm 
(ii) 2 x + y equals = 

@G0+04)em ®0+04em OGO+03)em 2040.3) em 
(iii) xy equals +--+ 

()60225)cm?  (GO0sDem" — (OG0s2)em"  @ 25#2)em? 
(iv) xy? equals -++ 

@(50+3)em>  ®(50+20)cm © G0010)cm?  @ (500 +30) cm? 


D Æ The opposite table shows the real 


. The dimension The measured | The real 
value and the measured value of the value (cm) | value (cm) 
dimensions of a metallic cylinder, The radius of 
then: the cylinder base du is 
(Knowing that: The height of 
The volume of the cylinder | the cylinder 46 48 


= Area of the base x The height) 


[3 
E3 1 e Understand OApply @Analyzo 


(i) The relative error in measuring the volume of the cylinder equals - 


17 3 71 47 
EJ 93; DE D357 
(ii) The absolute error in measuring the volume of the cylinder equals ++--++ 
(8) 6.79 cm? (5) 9.83 cm? © 10.26 cm? @ 10.88 cm? 


e Æ The percentage of error in measuring the side length of a cube is 1%, then the relative 
* error in measuring its volume is «+--+ 
(20.01 (5) 0.02 (c) 0.03 @ 0.04 


(22) Æ The percentage of error in measuring the mass of a cube is 1.5 % and the percentage 
* of error in measuring the length of its side is 1%, so the percentage of error in measuring 


n ; 5 " Mass 
the density of the cube material equals -+++ (Knowing ee, = emo) 
(a) 1.5 96 (b) 2.5 96 (6) 3 96 (d) 4.5 96 


Essay questions 


o State the precautions considered when using: 
* (1) The metric ruler to measure the length of an object. 
(2) The sensitive balance. 


@ Explain the following sentences: 

(1) The value of absolute error is always positive. 

(2) The relative error has no measuring unit. 

(3) The relative error is a better indicator for measurement accuracy than the absolute error. 


© When students were measuring the mass of a piece of iron in the Physics lab, the teacher 
* asked them to repeat the measuring process several times and calculate the average. 
What is the purpose of the teacher’s demand? 


€ Four friends were measuring four different physical quantities and their results were 
^ as follows: 
(a) (10x 0.1) cm (b) (1 £0.01) m 
(c) (50 € 0.5) kg (d) (200 + 0.02) s 


Arrange these measurements in ascending order according to their accuracy. 


b! 
x 
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Questions that measure | 


Choose the correct answer : 


o The vernier caliper was used to measure 
the diameter of a metallic ball as shown in 
the opposite figure, then: 

(i) The measured value equals -++--++ 

(2) 2.54 cm (b) 245 cm 

(c) 246 cm @ 2.64 cm 

(ii) If the real value of the diameter of the ball is 2.53 cm, so the absolute error and 


the percentage of error are ++--++ 
G)0.1cm,434; — ©0.01cem,04% @©0.11cm,28% (0001 cm, 32 % 


e9 If the radius of a solid sphere is (6.5 + 0.2) cm and its mass equals (1.85 + 0.02) kg, then 


the density of the sphere material approximately equals -----.----- 
Mass 
Volume ) 


(1.61 +0.17) x 10? kg/m? 


(Knowing that: Density = 


® (1.61 & 0.1) x 10? kg/m? 
© (1.61 + 0.02) x 10? kg/m? 
@ (6.79 + 0.07) kg/m? 


E 
B y 
E 


Test on Chapter 1 Physical Measurements 


Choose the correct answer 


C1) The suitable method for measuring the thickness of a thin sheet accurately is «+ 


— 9 


e9 The mass of a cube and the length of one of its sides were measured, where the relative 
error in measuring its mass was 2 % and the relative error in measuring its side length 
was 1.5 %, then the relative error in measuring its density is ===- 


(Knowing that: Density = —Mass_) 


Volume 
(8) 0.5 96 (b) 3.5 9o (c) 6.5 95 (d) 9.5 96 
[37 If the radius of a particle is 5.1 nm, then the diameter of the particle equals «+++ 
(8) 10.2 x 10? um ® 1.02 x 107 mm 
© 10.2 x 105 m (d) all the previous 


[47 If the dimensional formula of a physical quantity 
is M* L* T *~3 where x is an integer number, by 
using the opposite table this quantity may be 


Force 


filie peri Acceleration m/s? 
force ® ES | Work kg.m?/s? 
© work @ velocity l Velocity m/s 


9 An empty large box of mass (20 + 0.01) kg, when a man sits inside the box, the mass of the 
box and the man together becomes (0.1 + 0.001) ton, so the mass of the man is +--+- 
(8) (120 + 0.009) kg (5) (120 + 0.011) kg 
(© (80 + 1.01) kg (d) (80 + 0.99) kg 


Q If the dimensional formula of a physical quantity is ML T~}, then its measuring unit 
ius 


(3) kg.m.s ®kgmst © kgms! @ kg.m's 


» Test on Chapter One a 
LJ 


o How many bottles of volume 1000 cm? are needed to fill a tank of capacity 1 m?? 
81 ® 10 © 1000 @ 100 


[57 If the dimensions of quantity x are M? L T and the dimensions of quantity y 


are ML T~!, then the dimensions ML T ^ describe the quantity «+--+ 
x 


@xy xy! OF (ES 
o9 The length of a rectangle was measured to be (6 + 0.01) cm and its width was measured 
to be (4 + 0.01) cm, then the percentage of error in measuring the perimeter of 
the rectangle is -+--+ 
(a) 0.2 96 (5) 0.4 95 (c) 0.8 % (d) 2 96 


[107 If the dimensions of A are L? T and the dimensions of B are L T^. then the dimensions of 
the quantity A — 3 B are ~- 
OLT OLT OLT @ not defined 


® Which of the following lengths is larger? 
(3) 107 mm (5) 1 um © 10* nm (d) 10-5 Gm 


[127 Given that: (F) is the force, (m) is the mass, (a) is the acceleration, [F] = MLT and 
[a] = LT, which of the following equations might be correct? 


@F=2 ®© F= ma? @F=3 @F=ma 


[13] If the equation (d = xv + i a y) describes the motion of a body, where the dimensions 


of the quantities d, v and a are L, L T^! and LT~ respectively, the dimensions of both x 


and y are ~- 
Dimensions of x Dimensions of y 
@ T I T 
® T T 
© r:! T 
© T- T 


[12] The opposite figure shows a vernier caliper being 
used to measure the thickness of a metallic coin, 
then the measured value of the coin thickness 


(Aie) o [o f (uer eel coss) OW «us alegi 


UNIT 
Í 


Answer the following questions 


U5) Why is not the glass used in manufacturing a standard meter? 


[16] “The absolute error is the best indicator for measurement accuracy" 


Discuss the validity of the previous sentence. 


Chapter 


When measuring a physical quantity like: 


Temperature 


When we say that the temperature of 

the human body is 37°C, then this is 
enough to describe the temperature fully, 
because we mentioned its magnitude and 
its measuring unit, so the temperature is 
considered a scalar quantity. 


Velocity 


When an aircraft radar detects that 

the velocity of a target is 40 km/h, then 
this isn’t enough to deal with the target 
because we mentioned its magnitude and 
its measuring unit but we didn’t mention 
its direction, therefore the velocity is 
considered a vector quantity. 


Accordingly, physical quantities can be classified into: 


Scalar quantities 


It is a physical quantity that can be fully 
defined by its magnitude only and it has 
no direction, such as: 

* Mass. 

* Energy. 


* Distance. * Time. 


* Temperature. 


Vector quantities 


It is a physical quantity that can be fully 
defined by both magnitude and direction, 
such as: 

* Displacement.  * Velocity. 


* Acceleration. e Force. 


UNIT 


[| Distance and Displacement [4 
isi 


To illustrate the difference between scalar and vector EKB 
quantities, we will investigate the difference between the 
concept of displacement and the concept of distance. 
This can be clarified through the next example: EA 
The opposite figure shows a student who 
starts his motion from the home (point A) 


till he reaches the school (point C) passing 
by the supermarket (point B), then: 


Erna E i ~ Displacement (d) 


Is represented by 


> The length of the path (AB + BC) which is b The length of the straight line AC from 
covered by the student from the home (A) the home (A) to the school (C) directly 
to the school (C) passing by and the direction of the arrow from (A) 
the supermarket (B). to (C) directly. 


(B) 
A) © 
Which means 
Se 


Distance Displacement 


P Is the length of the path moved by an object > Is given by the length of the straight line 
from a position to another. segment (shortest distance) in a given 

a direction between the starting point of 
motion and the end point. 


Is a scalar quantity because it can be fully > Is a vector quantity because it can be 
defined by its magnitude only and it has no fully defined by both its magnitude and 
direction. direction together. 


It is always positive. > It may be positive, negative or zero. 
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UNIT = 
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[Notes : 


(1) The magnitude of the displacement is less than or equal to the covered distance 
because the magnitude of the displacement is the shortest straight distance between 
the starting point of motion and the end point of motion. A y 

f 


(2) If a body moves from position x; to position x, as e 
in the opposite figure, then the displacement of Eid 
the body is calculated from the relation: d = x, — x; 


[Example E 
The opposite figure represents a rectangular racetrack around B 
a playground where two players x, y are racing. Player x takes [ 
path ABC and player y takes path CDA, so when the two players 
finish the race they will have ............... š 
equal displacements and will cover equal distances 
(b) different displacements and will cover equal distances 
© equal displacements and will cover different distances 
@ different displacements and will cover different distances 


Solution 
( Player x ) | Playery ) 
B Ç ] 
l A D 
s, =AB + BC s," CD* DA 
d, AC d, =CA 
In the direction from A to C In the direction from C to A 
+: The playground has a rectangular shape. 
- ABZCD , BC=DA M&S, 


-. The two players cover equal distances. 

+ The directions of the displacements are different. 

-. The two players have different displacements. 

^. The correct choice is (b). 

bea the two players x, y race through the paths ABC, ADC respectively, so when 
hes they finish the race will they have equal displacements and will they cover 


equal distances? 


» Chapter 2 


[Example E. 
An athlete has moved to west through a displacement of (50 m), then stopped for 
a moment and moved back to east through a displacement of (30 m), then: 
(i) The covered distance by the athlete equals ............... " 
(20m (b)30m (c) 50 m (d) 80m 
(ii) The displacement of the athlete equals ............... . 
(8) 20 m to the west direction (b) 20 m to the east direction 
(c) 80 m to the west direction (d) 80 m to the east direction 


Solution 
(i) s = 50 + 30 =80 m 
-. The correct choice is (d). 
(ii) Assume that the west direction is the positive direction of motion. 
d=+50-30=+20m 
~. The displacement of the athlete is 20 m to the west direction. 
7. The correct choice is (a). 


the athlete returns to its starting point of motion, what will be the magnitude 


of his displacement and the covered distance by him? 


[Example E] . 


The opposite figure represents the motion of a ball 


along a graduated ruler. If we considered that the right L4 e 
direction is the positive direction of motion and the ball FEPEUTUTYTS 
moved: ! 1 $ 
a ; a b e 
(i) from a to c, so its displacement is ............... E 
(a) 20 cm (b) 50 cm 
(C) 70 cm (d) 80 cm 
(ii) from c to b, so its displacement from point c is ............... ; e è 
@ 50 cm (b) - 50cm m 
(c) 70 cm (d) - 70 cm 
Solution 


(i) d 2x, —x, = 80— 10270 cm 
~. The correct choice is (c). 
(iid =x,—x, = 30-80 =- 50cm 


~. The correct choice is (b). 


1 


| Example Ei 
In the opposite figure a rectangle (ABCD) has 
length 30 cm and width 20 cm. Find the distance and 
the displacement covered by an object moving along its 
perimeter as the following cases: 
(a) The object moves from (A) to (B). 
(b) The object moves from (A) to (C) passing by point (B). 
(c) The object moves from (A) to (D) passing by points (B) and (C). 
(d) The object moves from (A) passing by points (B), (C) and (D) returning back to (A). 


UNIT > 


A4——30 cm —- B 


4—20 cm—— 


Solution 
ne 
Path of object Distance (s) Displacement (d) 
A 30cm B 
a d- AB 2 30 cm 
(a)| | | |s=AB=30cm oid 
4 In the direction of AB 
D C 
A 30cm „B d - 4 (AB)! + (BO? 
h s=AB+BC pd Tao « Qo 
(b)| | =30+20 =¥ (30) + (20) 
b RAV A. : =50cm = 36.06 cm 
In the direction of AC 


A 30cm ,B | s=AB+BC+CD 


8 d= AD = 20 cm 
(c) g | =30+20+30 — 
In the direction of AD 
z 80cm 


A 30cm B s=AB+BC+CD+DA 


j E 
(d)| $ &| =30 +20 +30 +20 d= zero 
=100cm 


An object moves in anticlockwise direction on a circle of radius 2 cm and center c. Find 
the distance and the magnitude of the displacement covered by the object when it moves: 
(b) i revolution. 


(a) i revolution. 


(c) i revolution. (d) a complete revolution. 
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Solution 
Path of object Distance (s) Magnitude of displacement (d) 
1 From Pythagorean theorem: 
icy (2 mr) - 
(a) i " m d-yr«r 
EU SEPA cort =J2r=2 2cm 
saa (2 mr) 
(b) d=2r=2x2=4cm 
a 2.42244 
ay X2x 7 x22 7 cm 
s= i (2 ar) From Pythagorean theorem: 
(c) 
=2x2x2 229m d=? +0? 22:2 21/2 em 
(d) s-2mr d = zero: because the body returns 
22x ES x2= g cm to its starting point. 


What | the distance covered by the body is 44 cm, what will be the number of 
if | revolutions completed by the body? 


- From the previous example, we conclude that when a body moves in a circular path:—. 


revolution 


ABL 


o The magnitude of its displacement when it moves 


= The magnitude of its displacement when it moves i revolution 


o Its displacement when it moves i revolution # Its displacement when it moves 
3 revolution, because the direction of the displacement when the body moves 
revolution is different from the direction of the displacement when it moves 


revolution. 


Blo Sj a] 


Qe) [n [Cue CES) cu sh alegi 
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Ç Test yourself- 


Choose the correct answer: 
The opposite figure represents the path 


A to complete one revolution, so which 


d d 


from point A to point B then it moves in a circular path of center 


| represents the relation between the magnitude of displacement (d) 
of the body from point A and the covered distance (s) by it? 


of a body that moves 


of the following graphs 
d 


-sS 


© 


| Representation of vector quantities | 


© The vector quantity (such as force or displacement) is represented by a directed 
straight segment ( —> ) whose base is 


the end point where: 


» Its length is proportional to the vector magnitude. 


T 
* The arrow direction points to the direction of the vector quantity. c — 
» The vector quantity is denoted by a bold letter (A) or a letter 


tagged by a small arrow that always 


| Some basics of vector algebra 


a8 Equality of vectors 


[n 
s at the starting point and its tip is at ES 
E 
EKB 
End 
Start 
point 


points to the right (A). 


Two vectors are equal 
(A = B) when they have: | 
* The same magnitude. 
* The same direction (even if they 
“have different starting points). 


Two vectors are not equal 

(A # B) when they have: 

(Or) * Different magnitudes 
(even if they have 
the same direction). 


Different directions 
(even if they have 
the same magnitude). 


EB Negative vector 


» Chapter 2 


* Vector — A has the same magnitude of vector A but in | Jal, 
the opposite direction. = 
PR MN 
[EJ The product of a constant magnitude by a vector 
* Vector 2 A is a vector that has double the magnitude of vector A {Al , | 
and has the same direction, while vector — 2 A is a vector that bz | 
has double the magnitude of vector A and its direction is in the 
opposite direction of vector A. 2A 


@ Test yourself — 


Choose the correct answer: 


| ll Two bodies move on the circle shown in the opposite figure, 
then the displacements of the bodies become equal and also 


the distances covered by them when .. 


A 


, mmm 
c 
D 


The path of the first body The path of the second body 
| (a) ABC BCD 
(b) BC AD 
| © BCD DAB 
| [@ DC DA 


equals ............. A 
2B 9-1 
@2e @-4 


E The opposite figure represents three vectors, so vector A 


— 


>I 


E——-———À 


B 


L— e 


c 


1 


UNIT 


| Vector algebra J 


© The mathematical operations are performed on the vector quantities in a different way from 
that on the scalar quantities and this type of operations is called vector algebra. 


Vector algebra 


. 


Addition and 
subtraction of vectors 


| Resolution of a vector J | Product of vectors | 


— 0 69 


[Scalar (dot) product | | Cross product J 


| First | Addition and subtraction of vectors Bear 


& 
© Two vectors can be added (finding the resultant of two vectors) by two methods: 
l First method ES 
ES 
If there is an angle between them 0 where (0* < 0 « 180°), AT 
then their resultant can be found by drawing a parallelogram 
as follows: EUR 
(a) Move one of the two vectors without changing its m 
direction or magnitude, to make the two vectors A 


have the same starting point. AN 
B 


(b) Draw two sides that are parallel to the vectors 


X and B to complete the shape of parallelogram 


where the diagonal represents the resultant vector 


C that has a direction from the starting point of 


the two vectors to point E. 


— - - — » Chapter 2 


l Second method 
© If there is an angle between them 0 where: 


0 = 0° (They are in 6 = 180° (They are in 


the same direction) two opposite directions) 0° «6 < 180' 


i ; I | d 
A A i e 
E Kaal 
r1 E 
—-—- e i 
Their resultant can be found as follows 


(a) Move one of the two vectors without changing its direction or magnitude to make 
the end point of one of them be at the starting point of the other. 


uj 


(b) Join the starting point of vector A with the end point of vector B, so the vector C will 
represent the resultant (net) vector which has a direction from the starting point of A 
to the end point of B. 


+h pl 
| A| B 
I-A 
M ERN 
= 


Enrichment information 


* The magnitude of the resultant of two vectors A and B that has angle 0 between them is 
calculated from the relation: C? = A? + B? +2 AB cos 0 


B the angle between the two vectors - | 


Y à Y 
820? — r— 9299 — 8 = 180° 
C=A+B C=A?+B? C=A-B 


UNIT 


1 


[Note : 


* The addition of vectors is characterized by commutative property where : 


A+B=B+A=C 


The starting point of [ The starting point of | 
[ vector A is at the end vector B is at the end 
| point of vector B point of vector A 
l Subtraction of two vectors 
4 


© Subtracting the two vectors A and Bis y 
/ |B 


equivalent to the addition of the two vectors D vá => xw 
ve om 


A and — Bas shown in the opposite figure. 


q Test yourself — eom 


Choose the correct answer: 
l In the opposite figure, there are two vectors pa 
A and B. So, which of the following choices 

represents the resultant C for the two vectors? 


Pec err te 


o © © @ 


| Finding the resultant (net) of two perpendicular vectors 


The resultant of two perpendicular vectors of the same kind A and A is found by two methods: 


[1| Graphically: 

L, Draw a horizontal line (ab) on the graph paper 
to represent the first vector (A). 

2. Perpendicular to (ab) at the point (a), draw. a vertical 
line (ad) to represent the second vector (A). 

3. Complete the rectangle abcd. 

4. Join the diagonal (ac) to represent the magnitude and 
the direction of the resultant (A). 


c 
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5. Measure the length of the line segment (ac) that represents the magnitude of 
the resultant (A). 

6. By using the protractor, measure the angle 9 (bác) that defines the direction of 
the resultant vector relative to the first vector (A). 


Ba Theoretically: 


1. Find the magnitude of the resultant using Pythagorean theorem for the right angled 
triangle: (ac)? = (ab)? + (bc)? 


nA =A +A? , 
x y 


2. We can find the angle (0) that is made by the resultant 
vector with the direction of the first vector by the relation: 


| Applications of the resultant force 


© When two forces or more act on an object (as in the opposite 
figure), this object will move in a certain direction determined 
by the resultant of the forces acting on the object which is called 
the resultant (net) force (P which is defined as follows: 


Resultant force (F): 
It is a single force that produces the same effect on an object 
as that produced by the original acting forces. 


Application ( 


[onm 


The resultant force (F) 


Weight of the body 


If two forces of magnitudes 300 N and wa 
400 N act on a car in the same direction, — “" 
the car will move a certain distance 


I — M M M — 100m 
during a certain time. 

If the two forces are replaced by a force 

of magnitude 700 N, the car will move 

the same distance during the same time © = 
as in the first case when it was affected 

by the two forces (300 N, 400 N). 


This means that: The 700 N force makes the same effect on the car in the shown direction as the 
two forces 300 N, 400 N in the shown direction. therefore it is the resultant (net) of these two forces. 


[7] 


UNIT — 
=ñ 


If there are two forces; one of them acts in the positive direction 
of x-axis with a magnitude of 4 N, while the other acts in 

the positive direction of y-axis with a magnitude of 3 N as 
shown in the figure, then: 


(i) The magnitude of their resultant equals ............. « 


@IN ®3N 
©5N @7N 

(ii) The angle made by the resultant force with the positive direction of x-axis equals ............. i 
(a) 80.91* (b) 62.23* (c) 54.13* (d) 36.87* 

Solution 


(i) Complete the shape of parallelogram. A rectangle is obtained since the two forces are 
perpendicular to each other. Thus, the diagonal represents the resultant F as shown. 

Applying Pythagorean theorem: F= F + E y 
F =F «E =? «Gy =25=5N epe 


7. The correct choice is (c). 


ii 5,3 
(ii) tanO=—= F 


0 =36.87° 
<. The correct choice is (d). 


the direction of the force B, is reversed, will the magnitude of the resultant 
of the two forces E and B, change? 


AX Guidline — — —— 


* To find the resultant of several vectors (such as forces), we follow the next steps: 


w Calculate the resultant in the horizontal and the vertical directions: F3 
F =F -F, 
F =F3-F, Fy F, 
F, 
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(2) Calculate the magnitude of the resultant force (F) of the two forces Fo E, 
EN Pam 
F- 4 Pot p 


(3) Calculate the angle between the resultant force (F) 
F 
and the horizontal: tan 0 = 3c 


x 


The opposite figure represents a 
body affected by multiple forces, 
so the net force that acts on the 15F 


North 


West East 
Body M ios 


South 


(a) F in the north direction 
(b) 2 F in the west direction 
(c) 0.5 F in the north direction 


(d) 0.5 F in the west direction 


Solution 

* The two forces that are shown in red color are F 
equal in magnitude and opposite in direction, 
so their resultant = zero 


* The two forces that are shown in green color 


are also equal in magnitude and opposite in 
direction, so their resultant = zero 
* The two forces that are shown in blue color are not equal in magnitude and they are 
opposite in direction where their resultant: 
F,= 1.5 F—F=0.5 F in the direction of the larger force in magnitude towards the west. 
<. The correct choice is (d). 


the force that acts in the north direction is 1.5 F, what will be the magnitude 
of the net force that acts on the body? 


OY Fey lo [n [ (ue CS) OW sura ja gl (81) 


1 


@ Test yourself 
| Choose the correct answer: 
The opposite figure represents a body being 


UNIT 


| affected by four forces, so the magnitude of 


| the net force on the body is ............. , 
@170N BON  F,=60N 
©80N @50N 


| Second | Resolution of a vector 


© Resolution of a vector is the reverse operation of getting y 


the resultant of perpendicular vectors where a force (F) that 
makes an angle (0) with x-axis can be resolved into two 


perpendicular components: 
o [2) 
(F,) is the force component in x-axis (FY) is the force component in y-axis 
(horizontal component) (vertical component) 
y 
4 


F 
x 
E 


Adjacent 
Hypotenuse 


cos 0 = 
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ç Test yourself- — a (umm 
Choose the correct answer: 


| Which of the following figures represents correctly the resolution of vector a? 
| 


In the opposite figure, when resolving force F to its vertical 


component (F ) and horizontal component (F °)» then 


F 
the ratio E is + 
y 


@ greater than one (b) less than one 

© equal to one @ can’t determine the answer 
Solution 

F.2Fcos0-Fcos30 , F, =F sin 0 = F sin 30 


cos 30 _ 
sin30 a 


<. The correct choice is (a). 


[Example Pli 


A man pulls a bag by a force of 20 N in a direction that makes an 


angle 30° with the horizontal as in the opposite figure, then: 

(/j The component of the force in the x-direction equals ... ai 
@10N ®124N ©173N @ 20.8 N 

(ii) The component of the force in the y-direction equals ............. š 


@5N (5 10N ©173N @20N 


UN] Tem 


1 


Solution 


(i) F = F cos 0 = 20 cos 30°=173N 


<. The correct choice is (c). 


(ii) F, = F sin 0 = 20 sin 30° = 10 N 


<. The correct choice is (b). 
the angle between the force and the horizontal increases to be 45°, which 
component will have the greatest magnitude? 


6 

e Test yourself- - cm 
| @ Choose the correct answer: 

A car moves 100 m in the east direction then 200 m in the northern west direction 


at an angle of 45°, so the magnitude of the total displacement of the car is 
approximately ............. . 

@135m (b) 141 m 

(€) 147 m @ 158 m 


BJ It the displacement of a person is 3.1 km in the northern 
west direction as in the opposite figure, then calculate 
the distance that should be moved by the person from 
his starting point to the north (s) and to the west (s) to 37 km 


reach the same destination. x 
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Product of vectors 


G There are different forms of finding the product of two vectors: 


X 
[1| Scalar (dot) product T 
* The dot product of two vectors A and B is given by $ 
the following relation: B 
| It is pronounced “dot™ and it expresses ( It is the magnitude of 
E the scalar product operation vector B y 
A = M 
A‘ B =A B cos 0 
— od No 
( It is the magnitude of j / Itis the angle between ` 
vector À ( . the vectors A and B. H 
* The scalar product of two vectors is a scalar quantity. 
If the angle between the two vectors A and B is: 
6=0° 6=90° 
(The two vectors are parallel) (The two vectors are perpendicular) 
| 
Then 
A .B=AB cos0 A . B =AB cos 90 
A.B=AB (maximum value) | A.B=0 (vanished) 
Ganaan à » 
[Note ; 


» The scalar product is a commutative operation: A. B- B. A 


There are two vectors A and B where the angle between them is 0, then the scalar 


product of the two vectors has a larger value when 0 is ————.. 


(a) 30° (b 45* © 60* (d) 75* 


UNIT — 


1 


Solution 
vA .B=AB cos 0 
*: cos 30 > cos 45 > cos 60 > cos 75 
<. The correct choice is (3). 
the angle between the two vectors was 45° and one of the two vectors 


rotates by angle ) so that the scalar product of them decreases to its half, 
what will be the value of Ọ ? 


[Example £4 


Two vectors A and B have magnitudes 3 units and 4 units respectively and their scalar 


product is 12 units, then the angle between the two vectors ds ee 
@or ®45° ©90° @ 180° 
Solution 


A .B=AB cos 0 
1223x4cos0 , -. cos @=1 
*. 8=0° 


<. The correct choice is (a). 


the scalar product of the two vectors A and B is — 12 units, what will be 
the angle between the two vectors? 


[Example E 


Two vectors A and B have horizontal components of 2 units and — I unit 
respectively and vertical components of 3 units and 2 units respectively while the 
scalar product of the two vectors is 4 units, then the angle between the two vectors 


* is approximately +--+ A 


(a) 30° (b 60° © 90° @ 180° 


| Solution 


- The magnitude of vector A 


a= Abe =1 2? +) =V13 units 
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- The magnitude of vector B: 


B-4Bheg? =C 1+0} 2s units 
xy 


A.B-AB cos 8 


| 4=113 x 45 cos 0 


«<. 8 = 60.26° = 60° 
~. The correct choice is (b). 
the horizontal components of the two vectors A and B don't change and 


their vertical components change to be 2 units and — 1 unit respectively, 
— —' what will be the scalar product of the two vectors? 


| e 


q Test yourself rmm 
Choose the correct answer: | 
| There are two vectors x and y of the same type that have magnitudes of 3 units and 4 units 
| respectively and the magnitude of their resultant is 5 units, then the scalar product of these 
Vectorsd8 iua | 
| (3) 12 units (5) 6 units (c) 5 units @o 
Vector (cross) product [ 


* When finding the cross product of two vectors A and B 
(vector product), we get third vector Cc that is perpendicular 


to the plane containing both vectors A and B. " 5 E, 
A B 


* The vector (cross) product of two vectors A and B is given by the following relation: 


Te 3 ne * " rer IIT IM ` 
It is pronounced “cross” and it ( It is the magnitude Í It is the smallest angle between) 
expresses the vector product operation © — of vector A the two vectors A andB | 
=> M = N Rees 
C=A AB -AB .sinO n 
a P 4 bw 


/ It is the resulted vector from | | Itis the magnitude G is a unit vector perpendicular to j 


\ the vector product operation / \ _ of vector B the plane of both vectors A and 5 


UNIT 
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If the angle between the two vectors Kand Bis: 


8=0° 6=90° 
(The two vectors are parallel) (The two vectors are perpendicular) | 
Then 
pel ne =< e ae i 
AAB=ABsin0On AAB =ABsin90n 
X ^ B 20 (vanished) | K^B2ABmn (maximum value) 


The vector product of two vectors is a vector quantity of a direction that is determined by 
using the right hand rule. 


U The right hand rule 
E 


© Usage: 
To determine the direction of the vector product C of two vectors A and B. 
© How to apply? 
1. The fingers of the right hand are placed in the direction of the first vector: 
2. The fingers of the right hand are moved from the first vector towards the second vector 
through the smallest angle between them (0). 
3. Then, the thumb points to the direction of the vector that represents the vector product of 
the two vectors. 
© Example (1): In case of: 


o 


Example (2): In case of: 


From the previous examples, we notice that vector E that is the vector product of Ba A) 


» Chapter 2 


has 


the same magnitude of vector C that is the vector product of (An B) but they are opposite in 


direction. 


[Nlotes : 
(0) AAB2BAA 
(2 Ax B=-(BnA) 
(3) The scalar product of two vectors equals the magnitude of their vector product when 
the angle between the two vectors is 45°. 


[Example b : 


If the magnitudes of two vectors A and Bare A =5 units and B = 10 units and the angle 


between them is 60°, then: 


(i) Their scalar product equals ............ m 


(3) 15 units (b) 20 units © 25 units @ 30 units 
(ii) The magnitude of their vector product equals " 

(8) 43.3 units (b) 57.8 units © 83.6 units (d) 91.5 units 
Solution 


(i) A. B= AB cos 0 
=5 x 10 cos 60° = 25 units 
<. The correct choice is (c). 
(ii) & 4B 2 ABsinün 
=(5 x 10 x sin 60°) n = 43.3 n units 
7. The correct choice is (8). 
the angle between the two vectors has increased by 30°, which product for 


the two vectors, the scalar product or the vector product will be zero and 
which of them will be maximum? 


[Example E E 


If the magnitude of the vector product of the two vectors A and B equals double their 
scalar product, then the angle between the two vectors is 1- - 
(8) 30.31? © 45.32* © 26.16° @ 63.43° 


ONE SS) [CALEY GES) old shi praleedl 


O Test yourself. 


} 


UNIT 
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Solution 


I&ABI-2(A.B) 


AB sin 0 = 2 AB cos 0 
sino _ ,  tn8-2 , 8-634» 
cos 0 


<. The correct choice is (d). 


@ Choose the correct answer: 

There are two vectors of the same kind x and y where the angle between them is 180°, 
so which of the following mathematical operations must equal zero? 
@x+y ®x-y Qx.y @xay 


Two vectors A and B has magnitudes 3 units and 4 units respectively. If the magnitude 
of their vector product is 12 units, then calculate the angle between the two vectors. 


Questions on To watch 


Scalar and Vector porius 
Direpter Quantities 
: GPS 
The questions signed by 2|^ are answered in detal. 7 000000 OApply X @Analyze 


= 
E: 
| First | Multiple choice questions E 


Interactive tast 


Scalar quantities and vector quantities 


o Which of the following quantities is a fundamental scalar quantity? 
— (S) A man weight of 800 N. © A girl displacement of 80 m to east. 
(©) A car kinetic energy of 500 J. @ An iron piece mass of 60 kg. 


o From the examples of the fundamental vector quantities, =- - 
D +. à ; 
(a) the acting force on a body moving to east 
(b) the acceleration of a body motion to north 
(©) the mass of a static body (@ the displacement of a moving body 


e€9 Which of the following quantities is a derived vector quantity? 
~ (3) The temperature of a body that is 37°C. 
(5) The displacement of a body which is moving to west that is 50 m. 
(©) The velocity by which a body moves to east that is 2 m/s. 
(d) The kinetic energy of a body that is 10 J. 


o A rat climbs from its burrow up a distance of 4 m on a wall to reach for food, then returns 
^ toits burrow again, so its displacement equals ---.--.- . 


(216m 8m 4m 4D zero 
© An athlete covered a displacement of 250 m to east then Start 250m 
© returned 100 m to west as in the opposite figure. Thus, End 
(i) the distance covered by him equals --.---..- ` 190 m 
(50350 m (5) 250 m ©) 150m D 100 m 
Li the displacement of the athlete is --.----- 
(2) 350 m to east (5) 350 mto west (©) 150 m to east (d) 150 m to west 


o Æ An object moved from position A to position B then it changed its 
© direction to reach position C as shown in the opposite figure, so: 


!') The covered distance equals -++--++ 
(914m (512m 
(10m @2m 


@Analyze 
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1 e Understand O Apply 


(ii) The displacement of the object equals ----------- 

@) 14 m in the direction of AC (b) I4 m in the direction of CA 

(c) 10 m in the direction of AC @ 10 m in the direction of CA 

(iii) The distance and the magnitude of the displacement when the object returns to 
position A through the same path are -++--++ respectively. 


@ 14m, 28m @® 28 m, 14m © 28 m,0 (d) 14m,0 


Q Æ In which of the following cases, the displacement has the largest magnitude? 
. 
3m 3m E su f m 
5m 4m 
@ ® © 


© 
C3] Æ The opposite figure shows a car moving in a curved 
^ road. If the total displacement of the car is 2 km, then 


the distance moved by the car might be -+--+ 


POP 


(2) 3000 m (5) 2 km (c) 1.5 km @2.7m 
o9 > A rubber ball fell from 50 cm high and kept bouncing along a 50cm 
^ vertical path till it stops as shown in the opposite figure, then -+ - e 30 cm 
The magnitude of displacement The distance e AD eri 
(a 50 cm 90 cm 
(b 50 cm 130 cm 
© 40 cm 90 cm 
(d) 40 cm 130 cm 
® Æ The opposite graph represents the relation between d (m) 
* the displacement (d) and the time (t) for a body that 6 
moves in a straight line, then: 5 
(i) The total distance covered by the body equals -+--+ a 
@10m Dóm : 
"(4m @2m 1 
(ii) The displacement of the body equals ---------- E =o Ws No] se 
(a) 10m ®6m ©4m @2m 


Qo A body moves on a circle of radius r. If it completes two revolutions, so the magnitude of 
' its displacement is -+++ 
(92r (o 2nr 


(@ zero (5 


» Questions on Chapter 2 a 
. 


12) The magnitude of the displacement of a body moving on a circle when it completes + 


* of a revolution is -- the magnitude of its displacement when it completes i of 
a revolution. 
@ half (© 3 times (c) equal to (d) one third of 


3) Æ An object moves on a circle of radius 7t cm, if the object covered 0.75 of a revolution, 
^ then the magnitude of its displacement equals -++--++ 


G2 cm (5) 22 cm © t [2 em @ 0.75 zt cm 


[14] Æ An object moves on a circle of radius r. The ratio between the distance covered by it 
^ and the magnitude of its displacement during 4 of a revolution is ===- 


OL: 2n or OE 


[157 Æ An object moves on a circle of diameter 4 m, then the covered distance and 
" the magnitude of the displacement when the body completes: 
(i) One revolution are --- : 


Distance Magnitude of displacement 
(a) 8m 0 
(b 1257m 0 
© 8m 8m 
@| 12.57m 8m 
(ii) 1.75 revolutions are +--+ E 
Distance Magnitude of displacement 
@ 22m 242 m 
© 22m 22m 
© 943m 242m 
@ 943m 22m 
[16] Æ In the opposite diagram, a person has moved from point A to his 
© point E passing by points B, C and D through the shown path, then: g 
(i) The displacement of the person equals --------- - Bom s 


(&) 100 42 m in the direction of AE 

(5) 40^[2 m in the direction of AE 

© 6012 m in the direction of CE 

@ 200 m in the direction of AB 

(ii) The distance covered by the person equals ---------- : 


@ 200m ®© 160m (&) 100*[2 m @ 100m 
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1 @ Understand OAgply @Anslyze 


© 3 A man walks around a garden on a circular track 
near the garden wall as shown in the opposite figure. 
If the distance moved by the man from gate (1) to 
gate (2) is 44 m, then the shortest distance between 
gate (1) and gate (3) is «+--+ 


(a) 88 m (544m 
(c) 56 m @ 28m 


[157 X The opposite figure shows the (distance-time) 
y, graph for a body moving in a circular path of radius r: 
(i) At which point does the magnitude of body's 
displacement equal 2 r? 


GA B 
(c @D 

(ii) The displacement of the body when it reaches 

point D equals -+ m. 

@2ar (xr Qin io 


Representation of vector quantities 


[197 The correct way of denoting vector A is «+--+ 


. HE BA s 
me. DES (AI @i 
D Æ The opposite figure illustrates multiple vectors, so ; L3 
. vector a equals ===- : | | 
b T. a = 
b @-2b Cte ls 
lc ki o 
-— @-4 H 


ae The two vectors A and B are equal in the figure -- 
. 


IN a ALS 
L3 rim EL 
| LEP - | 
[11 
(b) © @ 


» Questions on Chapter 2 2 
LJ 


e In the opposite figure, which pair from the shown 
vectors K, L, N and M are equal? 


& Æ In the opposite figure, there are four vectors that 
z represent quantities of the same type. So, the vector 
that has the largest magnitude is «---..---- : 

@A 

® B 

(96 

QD 

Addition and subtraction of vectors 


9 In the opposite figures, the ratio between the force acting 
on the car by the man in the first case and the force acting 


on the car by the two men in the second case is =- : 


(3) greater than 1 
(b) equal to 1 
(©) less than 1 


(d) we should know the distance moved by the car 


in the two cases to determine the answer Second case 
& The resultant of the two vectors A and B shown in the opposite E e 
, diagram is represented by vector Cin diagram ---------- : A N 
" En 
eS EX Sx X X 
S z c 
© ®© © © 


i 
= 1 Understand OApply @Analyze 

D The opposite figure represents two vectors a and b. Which of 
^ the following figures represents the resultant of subtracting a ib: 


the two vectors (b — a)? 


b-a 
© ®© © © 
@ Æ The opposite figure represents a group of vectors, Latt | 
* so which of the following choices is correct? x g f 
ECCE. x z 
@E=C+2F 5 
© E=3F+D — 2 
@E-A+F E 


e Æ Two forces act on the same body, one of them is F in the direction of north with 
© a magnitude of 9 N and the other is F in the direction of west with a magnitude of 12 N, 
then the magnitude of the resultant of the two forces F equals -= 


@225N (9 I52N (915N @ 15N 


e 3% Which of the following choices represents the magnitude and the direction of the 

^ resultant of two perpendicular forces F, and Fy» knowing that they have the same starting 
point where F, =8 N, F, = 6N? 
(a) 10 N, makes an angle of 36.87° with F, (b) 10 N, makes an angle of 53.13° with F, 
© 14 N, makes an angle of 36.87° with F, (d) 14 N, makes an angle of 53.13° with Fy 


& + The opposite figure represents a body being affected 
* by several forces. Which one of the following figures 


represents a body that is affected by the same net force? 2F F 
1 
7" 
+ 3 
7f 
1 L 
3 F lr IF 
3: F 3E {+ 2F 2F 3 F ot 4 F 
d F 


» Questions on Chapter 2 2 
. 


9 Æ A ship sails to north at velocity 12 km/h. Due to tide, it gets deviated to west at 
velocity 15 km/h, then the magnitude and the direction of the net velocity of the ship 


Aeolus : 
(a) 19.21 km/h, 38.66? north of west 
(b) 19.21 km/h, 51.34? north of west 
(c) 9 km/h, 51.34? north of west 
(d) 9 km/h, 38.66? north of west 


& Æ Vector has magnitude 5 units and vector B has magnitude 4 units, then the 
magnitude of the resultant of the two vectors A and B can not be equal to ............ units. 


(1 (564 (59 (à) 12 
® Æ In the opposite figure, four forces act on a body, so ap 
^ the magnitude of their resultant and the angle that the resultant 
makes with the horizontal are ------.--- respectively. 
G2 F, 63.437 (5.37.57 2 ; A 
(C25, 37.57 G5 F, 63.43* 1 
Resolution of a vector 


D A man covered a displacement A in the eastern south direction, so the figure that describes 


^ thetwo components A, and Ay for vector A is «+ : 


North North North North 


South South 


© 


@ 


& Æ Two perpendicular forces F, and Fy act on a body. If the magnitude of their resultant 
" is 20 N and its direction makes an angle of 45° with the horizontal force, then: 


(i) The magnitude of the horizontal force (Ej is ee b 


@2042N ®20N ©Y2N @1042N 
(ii) The magnitude of the vertical force (Fy Jis eee Š 
@2042N (5)20N (1042N (Qsq2N 


(Qr i S/S) | (ue LE CES) cu) Ls alegi 


juin 


1 @ Understand OApply @Anslyze 


D 3K In the opposite figure: 
6 
(i) The horizontal component of the displacement 


covered by Superman equals -- 
@5{3m (512m 

©5m @o 

(ii) The vertical component of the displacement covered by Superman equals «+--+ + 


G) 53 m (B 512m (5m Qo 


& 3 A military aircraft had departed the airport to the east, after a while the pilot reported 
* the control tower that the craft is at 21.5 km away in a direction that makes an angle 
of 22? with the horizontal. So, the vertical height of the craft above the ground and 
the horizontal distance from the tower at this moment in the east direction respectively 


REN : 
(8) 8.1 km, 8.1 km (5) 8.1 km, 19.9 km 
© 19.9 km, 19.9 km @ 19.9 km, 8.1 km 


© 3k In the opposite figure, two perpendicular forces F 
^ and F, have a resultant (F) of magnitude 10 N, then: 


(i) The magnitude of force (F5) equals -+-+ i F=10N F,=8N 
(8) 164N ®36N 

© 128N @6N A E 

(ii) The value of angle (0) equals --------- - 

(3) 53.13* © 36.86? 

© 32° (à) 12.52° 


139) A force (F) makes an angle @ with the horizontal, so the horizontal component (F,) of this 
^ force will be greater than its vertical component (Fy), when «A 


(83)0«45* (5) 8-45" ($45? «0 « 90* (d) 9 - 90* 


D 3k In the opposite figure, if force F is the resultant 
* ofthe two forces F and Fo then +--+ 
@F,<Fy<F 
(BF, «F,«F 
()F« Fy <F, 
@F,<F<F, 


» Questions on Chapter 2 a 
e 


D Æ The opposite table shows how the magnitude of the net | FAN] 7 5 1 | 


* force (F) of two forces changes as the angle (8) between [ 6 0° |o» | 180° 
them changes, then the magnitudes of the two forces 
AEE ioris NT g 
@4N,3N (D6N,5N ©3N,2N @2N,1N 


Product of vectors 


[427 If the magnitudes of the two vectors A and B are 10 units and 20 units respectively and 
? the angle between them is 60°, then the scalar product of the two vectors equals -+--+ 
units. 


(a) 200 (b) 100 (c) 70 @ 50 


[13] There are two vectors A and B of magnitudes 8 units and 2 units respectively and 
? the angle (8) between them is 30°, then the magnitude of their vector product 


equals + units, 
ass 5 (sva (8 


Q The magnitude of the vector product of two vectors vanishes and also their resultant 
vanishes, if the two vectors are of the same type, have the same magnitude and the angle 


between them is «+--+. 
(3) 180° (5) 90? (c) 45* (d) 0* 


[15] 26 Two equal vectors of the same type have scalar product of 25 units, then the magnitude 
^ of their resultant equals +--+... . 
(2)0 (5) 5 units (c) 10 units (d) 25 units 


Q 3 Two vectors of magnitudes 3 units and 5 units have a scalar product of 7.5 units, then 
^ their vector product equals - 
@ 15 n units ® 1299n units ©) 7.5 n units @ 2.78 n units 


@ Æ If the angle between the two vectors A and B is 6, then [A ^ B + 8 ^ A) =. 
* $ A m — xk 
(2) AB sin 8n (52 (A.B) (€) 2 (A 4 B) @ zero 


Q The magnitudes of two perpendicular vectors are 3 units and 5 units. If one vector rotates 
ez by 60° in the same plane towards the other vector, then the magnitude of the vector product 


of the two vectors will be -----+---- units. 
@15 ® 1543 (975 (8) 10 


Dun 


" @ Understand O Apply e Analyze 


)) If the angle between the two vectors X and Y is 44°, then the ratio between the magnitude 
of their vector product and their scalar product is - 


(3) greater than 1 (@)less than 1 
c) equal to 1 there is not enough information 
q 


E 


© Æ The opposite į figure represents two perpendicular 
* vectors X and Y of the same type and equal magnitudes. 
Which one of the following operations on the two vectors 
gives a result that equals zero? 


@X+¥ @X-Y ©x.Y 


[50 3k If F = V 4 B and vector V is s perpendicular 
~ to vector B, so the direction of F in the shown 
two cases is perpendicular to the page and ~- 


(^ x 
Case (1) — | Case (2) 
(a) into the page out of the page 
into the page into the page 
(c)| out of the page into the page 
(j| out of the page out of the page 


ETE Essay questions 


o Explain the following sentence: 
* "The magnitude of the vector product for two vectors has its maximum value when 
the angle between them is 90°" 


e9 The opposite figure illustrates two cars A and B starting Q A d 
^ their motion from the same starting point. Explain why 
the vectors of their displacements aren't equal although 
they have equal magnitudes. 


e When does: 
^ (1) The subtraction of two vectors equal zero? 
(2) The magnitude of the vector product of two vectors equal their dot product? 


o Is it possible for the magnitude of a vector to be a negative value? Explain. 
. 


100 


» Questions on Chapter 2 a 
e 


Questions that measure high leve thinking 


Choose the correct answer : 


o The opposite graph represents the relation between d(m) 
the displacement of a body that moves in a straight 


line and the time, then: 
(i) The total displacement of the body is -+--+ 


@ 50m (b) - 50m 
(10m @-10m E 
(ii) The total distance covered by the body is +++- - 
(3)50m (b) - 50m (c) l0m (d)- 10m 
(2) The opposite graph represents the relation between d(m) 
the displacement (d) and the distance (s) covered by 
a body moving in a circular path, so the radius of 
this circular path is =-=- 
@ zgi © [m  s(m) 


© 42 m rm g 

99 A boy rides his bicycle starting from point A and moves a distance of 4.55 km to the east, 
then he takes a circular path whose center is point A and he moves in clockwise direction 
till he reaches point B which is located directly at the south of point A, after that he 
moves a distance 1.8 km to north till he reaches point C, then: 
(i) The displacement of the boy from point A equals -+-+ B 

(E) 4.55 km in the direction of BC 

@ 1.8 km in the direction of BC 


@ 6.35 km in the direction of AC 
(c) 2.75 km in the direction of AC 
tìi) The total distance covered by the boy equals -+--+ ; 


@ 13.5 km (5) 20.65 km (c) 6.35 km (d) 2.75 km 
o Tf a body moves as the path shown in the opposite Start 1 
figure, so the distance covered by the body and 
the magnitude of its displacement are -+-+ 3m 
respectively. 
@6m,3m ®7m,7m ; End 
m 


©7m,5m @7m,4m 


UNIT 


1 


Gy mn the opposite figure, three forces act on a body, so F (QF 
the magnitude of their resultant is -+ - 
@2F ©3414F 
©212F aus F 45° 3 


Q If the resultant of the two vectors Aand B 
shown in the opposite figure is vector C, 
which figure of the following figures represents 


vector C? 
B BS E c 
€ 
° 
A X x 60 
© ® © 


[77 In the opposite figure, the scalar product of the two 
vectors F and r equals «+--+ . 


194.07 N.cm 
© 421.69 Nm 
(©) 533.22 N.cm 
@ 550.58 N.cm 


© There are two vectors A and B, where the magnitude of vector is double the magnitude 
of vector B and the magnitude of their vector product equals 13.5 units while their scalar 
product equals 4.5 45 units, then: 
(i) The angle between the two vectors equals -++ + 


(a) 90° (5) 60° ©45° @30° 
(ii) The magnitude of vector A equals eee 8n 
* (8)2.12 units (5) 2.35 units (c) 4.24 units @ 5.58 units 


o Ifa.b= a. c. so which of the following relations should be correct? 
(Knowing that: is the angle between a and b, is the angle between a and © 
OPES (b) cos 8 = cos > 
(c)b cos 8 = c cos > @a=bte 


Test on Chapter 2 P Scalar and Vector Quantities 


Choose the correct answer 


o The magnitude of the vector product of the two 
vectors A and B in figure (1) is == of the two x x 
vectors A and B in figure (2). 
B B 


greater than the magnitude of the vector product 

(b) less than the magnitude of the vector product Figure (1) 
© equal to the magnitude of the vector product 

@ equal to the scalar product 


C2) The following figure represents a group of 
vectors, then vector c equals s+ 


Figure (2) 


9 If the distance covered by a body moving in a circular path after E revolution is 22 m, 


then its displacement during i revolution equals - 


@ 28m (b) 44m 
© 142m @2842m 


o In the opposite figure, there are two perpendicular 
"forces F, and Fy, so the value of angle 0 is «--------- 
@30° 
(b) 60° 
©45° 
@90° 


:1 


99 The opposite figure shows two vectors A and B that X 
have magnitudes of 50 units and 150 units respectively. 120° 
The magnitude and the direction of their vector product 
(A A B) are eem and «+--+ respectively. 

(@) 6495.19 units, perpendicular into the page 
(b) 6495.19 units, perpendicular out of the page 
(c) 3750 units, perpendicular into the page 

@ 3750 units, perpendicular out of the page 


=| 


O The opposite figure shows four forces acting on 6N 
a body, so the magnitude and the direction of 
their resultant are --------- and +--+ respectively. 
(3) 8 N, makes angle 53.13° with the horizontal 4N 8N 
® 8 N, makes angle 45° with the horizontal 
(©) 5 N, makes angle 36.87° with the horizontal 
@ 5N, makes angle 30° with the horizontal 


3N 


[7) If the Earth orbits the Sun in a circular path of radius 1.5 x 10!! m and it completes 
one revolution every solar year, then the magnitude of the displacement of the Earth 


during three months is +++- (Neglecting the motion of the Sun) 
G2 x 10!! m (5)3 x 10 m 
(5 2*[2 x 10! m (8) 2.12 x 10!! m 
Ks) In the opposite figure, force F is the resultant of Fy F 
the two forces F, and Fy, then «+--+ 
@F,< F,«F P" 
(5 F,«F,«F EE A 
©F< Fy «F, 
@F,<F<F, 
o9 If a body moves in the shown path, then the magnitude Start Lom 
of the displacement and the distance covered by it 
are «e and eee respectively- & 
(3) 50 m, 50m © 50 m, 90 m ut. 
© 90 m,90 m @ 90 m, 20m E 


» Test on Chapter Two a 
[7 


[10] The opposite figures represent the 
components of vectors A and B, so 
which of the following figures may 
represent the resultant of the two 


vectors? 
y y y Y 
[a c 
l LE EPRE EE : ae s 
c. [4 
© ® © © 
© Two vectors of magnitudes 2 units and 2.5 units have directions y 


as shown in the opposite figure, so the scalar product of 


the two vectors equals -+--+ 


3 
@Oo0 (b) i units 
(c) — 5 units (d) 5 units 


2 units 


Q The opposite graph of distance versus time represents 
the motion of a body in a circular path of radius R, 
80 the ratio between the magnitude of its 
displacement when it reaches point A and the 
magnitude of its displacement when it reaches 


point B equals -+--+ 
d M 
(OS; 5 
© 72 $1 
© The opposite figure shows two vectors A and B, where 


A — 8 cm and the resultant of the two vectors is perpendicular 
to A, so the magnitude of vector B equals 


@ 42cm ®4cm 
(c) 8cm (à 812 cm 


= 


135° 


>| 


(Eze) o [en [Cere CS) ot sos palegll 


:1 


®© The opposite (displacement-time) graph describes d(m) 
the motion of a man moving in a straight track, so 14 |- 
the distance covered by the man equals --------- 12] - 
(a) 0 10 
(512m i 

6 
(c)26 m N 
@ 28m 2 


0— i0 20 30 40 50 60 


Answer the following questions 


®© Which of the following mathematical expressions is right? And which is wrong? 
(0 (A+B)+(.0) 
(2) (& .B) «(B^O) 


[16] Vector A has a horizontal component of 4 cm and a vertical component of — 7.5 cm. 
Vector B has a horizontal component of — 2.5 cm and a vertical component of 5 cm. 
IC 2A B, find the components of vector e. 


Accumulative 1 e Physical Quantities and 
Toston anit Measuring Units 


Choose the correct answer 


o Which statement using prefixes of the base unit meter (m) is not correct? 
(81 pm2 107 m (1 nm210?m 
©1Mm=10°m @1Gm=10!? m 


e9 The best way to judge the accuracy of measurement is through -+----..----. 
the absolute error 


(b) the relative error 
(c) the product of the relative error and the absolute error 
(d) all of them 
© If the vector product of two vectors AaB= C, hence A Č = verensees 
A (B 
oc qo 
Quit the kinetic energy of a body is given by the relation i mv], then its dimensional 
w 2 
formula is 0-10. 
ML? T? @MLT~ 
(€) ML T? (MI? T? 
99 The vernier caliper is used in measuring NAA 
small masses (b) the distance between cities 
(c) small lengths (d) large intervals of time 
[57 For the resultant of two vectors to be maximum; the angle between them must be ---...- 
0° © 60° 
© 90° @ 180° 


[77 If two forces F| = 4 N and F, 23 N acted on a body, then the net force on the body 


@7N (5N 
©I1N (d) between 1 N and 7N 


te 


1 


Ks) Two vectors F and E are perpendicular, if F, is double vector Fy, so the angle 0 between 
the resultant vector and FE equals -+++ + 
(a) 26.56° ® 30° 
(c) 60° @ 63.43° 


9 Which of the following choices describes the opposite figure? 
(a) A+B=C 
® B+C=A 
© C+A=B 
@ A+B+C=0 


A” 


Q Hassan measured the length of a building by a meter tape, it was found to be (10 x 0.1) m, | 
then isiru à | 
| 


The type of measurement | The absolute error | The relative error 
(a) direct 10m 0.01 
®© direct 0.1m 0.01 | 
© indirect 10m 0.001 | 
@ indirect 0.1m 10.1 | 


© The atom of gold has a diameter of 0.26 nm and the diameter of its nucleus is 5.6 x 10 pm, 
so the ratio of the diameter of the atom to that of its nucleus equals ~- 


@ 46.43 km (5) 46.43 x 10? (4643x105 m @ 46.43 


[12] In the opposite figure: 
If a body moved on the circle from point A to point B, 


the ratio between the covered distance and the displacement 


of the body equals ++--++- cca 
x 
3k x UAE X 
(OE: ® O3 ox 
[13] If x = (5 + 0.1) mand y = (7 € 02) s, so G equals -+++ 
@ (71 3.4) 107 m/s (&) (0.71 +0.034) m 
© (0.71 0.3) m/s @ (0.71 £03) m 


» Accumulative Test on Unit One a 
e 


® If the relative error in measuring the area of a room is 0.04 and the actual area is 45 m2, 


the absolute error in measuring the area is -+++ 


(8)0.45 m? (50.45 (1.8 @ 1.8 m? 


Answer the following questions 


[15] Cylinder of radius 5 cm and height 20 cm, is made of iron of density 7800 kg/m’, find: 


(a) The volume of the cylinder in nm’. 


(b) The mass of the cylinder in mg. 


[16] Two equal magnitudes of forces | F l=| E | act on an object. If their resultant has 
a magnitude of 35 N and makes an angle 45° to F}, find: 
(a) The magnitudes of F} and F, 


(b) The dot product and the cross product of the two forces. 


Unit Two 


Linear Motion 


Motion in a Straight Line. 


d A9 


Motion with Uniform Acceleration. 


2 S à 


F Force and Motion. 


By the end of this unit, the student should be able to: 


+ Define the concept of motion in 
a straight line. 

* Identify the types of motion. 

* Plot and explain the different graphs 
that represent the relationships: 
(displacement-time) and (velocity- 
time). 

* Differentiate and compare the types of 
velocity. 

* Inquire, analyze and explain the 
graphical representations related 
to linear motion. 


* Deduce the equations of motion 
at uniform acceleration. 


* Identify the motion of objects under 
free fall. 


* Conclude the motion in two 
dimensions such as projectile motion. 


* Design an experiment to determine 
the free fall acceleration. 


* Define the concept of force and 
inertia. 


* Explain the action - reaction coupling. 


Chapter 1 


Lesson One 


G The concept of motion is related to the change in 
the position of an object relative to another static object 
(reference point) as time passes, then when the position of 
the first object changes relative to the second object (static) 
as time passes, we can say that the first object is moving. 


© The motion of an object can be represented by: 
taking a series of successive photos on equal intervals Static object 
of time and by putting these photos in one photo, we 
get a pattern that shows the sequence of motion which is called the motion di 


For simplicity, any body is treated as a point, neglecting by that the internal structure, 
the volume and the geometrical shape of the body even if this body is a person or a galaxy. 


veel 
" seii 
Translational motion Periodic motion 
It is the motion which is characterized by It is the motion that repeats itself over 
having a starting point and an end point. equal intervals of time. 


— —————— »Chapter1 | Lesson One 


Examples 
pene irai 
1 
Motion in a straight line (the simplest > Vibrational motion: 
type of motion, it may be horizontal, For example: 
vertical or on an inclined plane): - The pendulum motion. 
For example: - The motion of the 
- The train motion. e strings of the musical 
- The motion of \e instruments. 
a ball on wees} Circular motion: 
a horizontal plane. For example: 
> Projectile motion: - The rotation of the Moon around 
For example: The motion of a cannonball the Earth. 
projected from the nozzle of a cannon. - The motion of a mass tied to a thread and 
moving in a circular path to complete one 
L---7--7- SEN or multiple revolutions. 
e TE 


à 


Which of the following choices represents a translational motion? 
@ Simple pendulum motion during 10 complete vibrations. 

(b) The Earth's motion around the Sun during 3 years. 

© The apparent motion of the Sun during 4 hours. 

(d) The Moon's motion around its axis during one lunar month. 


Solution 


- Choices (2), (b), (d) represent periodic motions because each of them repeats itself over 
equal intervals of time. 

- Choice © represents a translational motion because the apparent motion of the Sun is 
due to the rotation of Earth around its axis that is repeated every 24 hours. So, after 
4 hours the Sun will be translated apparently at the horizon from one point to another. 


~. The correct choice is (c). 


Qe eyo [2n (ue CES cl qo; paleeJl (113] 


= 


2 


Ç Test yourself — — — Omen 


| Determine the type of motion of each of the following bodies: 


The motion of the planets The motion of a box The motion of a mass which 
around the Sun. which is sliding on is attached to a spring. 
an inclined plane. 


Now we will study some concepts that are related to the motion in a straight line such as 


velocity and acceleration. 
| Velocity (v) | 


* If a car moves to cover a distance in a certain direction 
(displacement) Ad in time interval At, the motion 
of this car can be described using different physical -—— — d — - 
concepts such as speed and velocity as follows: ——— — Ad - 


© The difference between the speed and the velocity of a body: 


o : @ 


Speed Velocity 
b The distance moved by the object per unit The time rate of change in the displacement 
of time. of the object. 
> Scalar quantity; defined by its magnitude Vector quantity; defined by both 
only. magnitude and direction. 
P Always positive. Could be positive in a certain direction and 


negative in the opposite direction. 


The unit of measurement in the SI system is m/s and its dimensional formula is LT: 


Example 


- Assume that : 


The east direction is 
the positive direction. 
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The speed for both cars €), @ is 60 km/h, 


| Types of velocity 
o 


Uniform (constant) velocity 


b The velocity by which the object moves 
through equal displacements in equal 
intervals of time, where the object moves 
at a velocity of constant magnitude in one 
direction (straight line). 


Motion diagram (The arrow 


while the velocity of car @ is + 60 km/h since it moves eastwards, 
and the velocity of car @ is — 60 km/h since it moves westwards. 


From the previous figure, we find that: | 


= 


@ 


Non-uniform (variable) velocity 


b The velocity by which the object moves 
through unequal displacements in equal 
intervals of time, where the velocity changes 
its magnitude or direction or both of them. 


represents the velocity vector) 


ev o e 8 


(The magnitude of velocity is constant and 
the body moves in constant direction) 


P A car is moving as shown in the figure 
according to the data given in the table 
below: 


I 
Example 


ee c c c 


(The magnitude of the velocity is variable 
and the body moves in constant direction) 


2 


A ^u 
x. va 
AN pr 
k =< 


| (The magnitude of the velocity is constant and 
| the body changes its direction of motion) 


> A car has moved from rest as shown in 
| the figure according to the data given in 
the table below: 


t(s) 0 1 2 3 t(s) 0 1 2 3 
dé) S8 og roa) r S8 ,, & d(m) Bs & & . & 
[dem) | 0 | 10| 20/30] 40/50) | (am |o|1|a[|o [16 25 | 
| t(s) Oo; 1/2) 3) 4) 5 | | t(s) 94 T] 27 3.) 4 | 5 | 


2 


UNIT 


From the previous table, the velocity can be determined from the relation: v = 


10-0 
= Tg aes 
v= 2921 = 10 mvs 
«2322... ios 
y=% = D 
vs-3-$- Va 


The velocity has a constant magnitude 


A straight line 
d(m) 


Fi 


At 


= t(s) 


0 L 2.35 4 5 


> The slope of the straight line gives 
the magnitude of the uniform velocity 
at which the object moves: 


You can revise how to calculate the slope 
of a straight line from section (8) page (13). 
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Graphical representation 


| 


At 
1-0 
Vi7i1797 ] m/s 
4-1 | 
V273-17 3 m/s 
| 
9-4 
Nye = 5 m/s 
| 
16-9 
MTU4I73 7 7 m/s 
| 
vs= 7242 = 9 mis 
Y 
The velocity has a variable magnitude 


When plotting the relation between the displacement (d) on the ordinate (y-axis) 


and time (t) on the abscissa (x-axis) , we get: 


| A curve 
d(m) 
aot 
25 
20 
i (B) 
10 
5 (A), 
(1-5. 3t maur 


l The slope of the tangent drawn to the curve 
at any point gives the magnitude of 

the instantaneous velocity of the object 

at this point: 
- The velocity of the car at t = 2 s 
Ad 61-15 
AQ 26-145 
- The velocity of the car at t = 4 s 


Ad, 


At, 
_ 22-104 
7 48-335 


Slope at (A) = v, = =4m/s 


Slope at (B) = vz = 


=8 m/s 
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When plotting the relation between the velocity (v) on the vertical axis 


and the time (t) on the horizontal axis , we get: 


A straight line parallel to A straight line inclined 
the horizontal axis to the horizontal 


v(m/s) 


t(s) 
0 137 3 ^ 5 6 rom x 4,4 


\ The area under any part of the (velocity-time) curve represents j 
the displacement of the body during this interval 


—MNlotes Ha — 


(1) When we study the motion of a body, we assume that a certain direction is the positive 
direction of motion. If the body moves in this direction, its velocity will be positive and 
if the body moves in the opposite direction, its velocity will be negative. 

(2) The graphical relation between the position (x) x(m) 
of the body and the time (t) for a static body is 
represented by a horizontal line parallel to the time 
axis (Slope = 0). 


t(s) 

(3) If the object was moving towards a fixed point (reference point), then the graphical relation 

between the displacement of the object from this point (d) and time (t) becomes as follows: 
d(m) d(m) 


= t(s) t(s) 


Cit) 


The object is moving with The object is moving with 
uniform velocity. non-uniform velocity. 


UNIT 7 


2 


[Example }) 


An athlete runs in a straight path with uniform velocity to cover a distance of 20 m in 4 s, 
so the velocity of the athlete equals ................ , 
(8) 2.5 m/s (b) 5 m/s ©75 m/s (d) 10 m/s 


Solution 


<. The correct choice is (b). 


you are asked to determine the time taken by the athlete to cover 100m 
when he is moving with the same velocity, what will be your answer? 


[Example £4 


The opposite graph represents the relation 
between the velocity (v) and the time (t) of a car 16 
that moves from rest in a straight line, so the 


displacement of the car during the first three 2 

seconds equals ................ + 8 

6m (9m 4 

(c)18m (32m o T a n 
Solution 

Q, Clue 


The displacement of the car is found by calculating the area under the (velocity-time) curve. 


The area under the curve — i x base x height 
(ded x3x12-18m 

+. The correct choice is ©. 
you are asked to determine the distance covered by the car from t = 0 to 
t= 4s, what will be your answer? 
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[Example Éj 


The opposite graph represents the relation between d(m) 
the displacement (d) and the time (t) of a body that 6 


moves in a straight line, so which of the following 4 
graphs represents the relation between the velocity 2 
of the body (v) and the time (t) during the same ò T^ 
interval of time? E js 
-4 
-6 
v(m/s) v(m/s) 
+ à 
6 6 
Lori 
4 i 4 
: "E 
PB IBS SP ASIE — Eni er EN MN EM SC TIR ULT; P 
M cic m Wr EE eros zal rer Iesse O 
-a Ese nha] ES l 
H 
-4 -4 ] 
Ex 
"e -6 
' ' 
@ ® 
v(m/s) v(m/s) 
à à 
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| Solution 


Q, Clue 
To determine the (velocity-time) graph for this body we should analyze the (displacement- 
time) graph and calculate the velocity of the body in each interval in it. 


- From t = 0 to t = 2 s, the body moves with uniform negative velocity (v,): 
Ad 
1 -4-0 


và Pu 2-0 7-2m/s 
- From t 22 s to t = 4 s, the body is static which means its velocity equals zero. 


- From t = 4 s to t = 6 s, the body moves with uniform positive velocity (v,): 


Ad, 

ee PEL si.) M 

V ET OHNE CUT Roda 
<. The correct choice is (a). 


you are asked to determine the instant at which the body reverses its 
direction of motion, what will be your answer? 


t 


IN 


@ Test yourself 


Choose the correct answer: 

@ sk The opposite figure shows a man who 
stands on the platform of a train station, 
where he observes a train that moves with 
a uniform velocity of 30 m/s. If the train 
takes 3 s to pass till its end in front of 


| the man, so the length of the train is 


(8) 10m (527 m ©30m @90m 


The following graphs represent the relation between the velocity and the time of four 
bodies that move during the same interval of time, so which of these bodies has the 


largest displacement during the time of its motion? 


v(m/s) v(m/s) v(m/s) v(m/s) 
2 2 2 2 
i | 

1 1 | 
1 f 1 H 1 | 1 

| | | 
a uei) on t(s) q-—1 92710 ot) 

| © ® © © 
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The opposite motion diagram represents the motion of 
a body during equal intervals of time, so which of the 
following graphs describes the motion of this body? 


d d d d | 
| | 
@ ® © @ 


é—4—é—-é—-à | 


© When an object moves at non-uniform (variable) velocity: 
1. The velocity of the object at a certain instant is called the instantaneous velocity (v). 
2. The average of the body's velocity during a certain interval of time is called the average 
velocity (V). 
Also, the average of the body's speed during a certain interval of time is called 
the average speed which is different than the average velocity as follows: 


Average velocity 


(27 


Average speed 


The ratio between the total displacement of > The ratio between the total distance covered 
the body and the time of this displacement. by the body and the time of covering this 
distance. 
The type of the quantity 
P Vector quantity that has the same direction of > Scalar quantity. 
the displacement. l k 
Mathematical relation 
^ ` ^ ^ 
d Total displacement Total distance 
A locity e or A ee, 
verage velocity Total time erage speed Total time 
How to calculate it from the (displacement-time) graph 
aod, 
y= 
\ te ——— 


QU e) 1S) (Gel CES) OWI sL aleg 


Here, we can define the instantaneous velocity by comparing it with the average 
velocity as follows: 


LU : (2) 


Instantaneous velocity (v) Average velocity (¥) 


P The velocity of the object at a given instant > The total displacement of the object from 
and it is defined by the time rate of change the starting point to the end point of 

in displacement through a time interval a definite time interval divided by that 
that approaches zero. total time interval. 


The mathematical relation 


It is determined from the slope of the F 
tangent of the (displacement-time) Y= 
curve at a certain instant. 


d (Total displacement) 
t (Total time) 


Graphical representation 


d(m) d(m) 
30 


25 


20 

15 Ad 
10 

5 

om ] c2s.3» a se to) 

P The instantaneous velocity of an object > The average velocity of an object is given 
at an instant is given by the slope of the by the slope of the line joining the starting 
tangent drawn to the curve at the point point and the end point of a certain 
corresponding to that instant. interval of time. 

7e 26.5- 12.5 E 
Slope of tangentz v = 755—157 Slope of linee y» Ad = 30-6 
= 8.75 m/s =8 m/s 
. Which means that: The instantaneous Which means that: The average velocity 
velocity at t= 4 s is 8.75 m/s. of the object from t = 2 s to t = 5 s is 8 m/s. 


Ncc 


[Nlotes : 


(1) Instantaneous velocity equals average velocity during any time interval when 


the object moves by a uniform velocity in a straight line. 


122 
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| (2) The magnitude of the average velocity doesn't equal the average speed because 
the magnitude of the average velocity depends on the magnitude of the body's 
displacement while the average speed depends on the distance covered by the body | 
and they aren't equal unless the body moves in a straight line in one direction. | 


Enrichment information 


The fastest birdis The fastest animal The fastest fish is The fastest sprinter 
the peregrine falcon is the cheetah where the sailfish where is Usain Bolt where 
where its speed its speed reaches its speed reaches his speed reaches 
reaches 107.5 m/s. 36.11 m/s. 30.28 m/s. 9,58 m/s. 


A person drove a car in a straight line to cover 8.4 km in 0.12 h. When the fuel had run 

out, he left the car and walked 2 kin along the same straight line to reach the nearest 

gas station after 0.5 h: 

(i) The magnitude of his average velocity from starting his motion till the end of journey 
@ 4 km/h (b) 16.77 km/h © 33.68 km/h (d) 70 km/h 

(ii) If the person returns to his car in 0.6 h, so the magnitude of his average velocity from 
starting his motion till the end of the journey is ............... 


(3) 18.9 km/h (b) 12.6 km/h (€) 8.42 km/h (d) 6.89 km/h 
Solution 
(Qi —— 84km iani 2km 
0.12h 05h 
Start Breakdown A 
Gas station 
sv (G) — Total displacement (d) 
Average velocity (v) = Tol ime) 
ved = 84*2 1677 km/h 


t 704240. 
7. The correct choice is (b). 


P 84km Pu. 2km 
0.12h 05h 
Start Breakdown d 
Gas station 


When the person returns back to the car, his total displacement = 8.4 km 


WERL eae 
7uU2r05405 0599 kmh 


<. The correct choice is (d). 


[Example F4 
A body moves in a straight line to cover distance x with average velocity v and then it covers 
distance 4 x with average velocity 2 v, so its total average velocity equals 


Gv &3v 92v © 
| Solution 
Q, Clue 


To calculate the total average velocity of a body, we calculate the time of the body's 
motion during each interval. 


ww yed 
“VET 


- The time of the first interval of motion: 


v M. 
~. The correct choice is (d). 


the body moves in a constant direction with uniform velocity v for interval 
of time t then it moves with uniform velocity 2 v for interval of time 4 t, 
so what will be its total average velocity in terms of v? 
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[Example Ej 
The opposite graph shows the relation between 
the displacement of a body moving in a straight 


line and time, then: 


(i) The average velocity of the body through 
the interval from 1 s to 5 s equals ................ 
(8) 2.5 m/s (b) 5 m/s 
(c) 7.5 m/s (d) 10 m/s 


(ii) At which point in the graph, the instantaneous velocity is larger? 

A (B Gc @D 
(iii) At which point in the graph, the body is static? 

@A (B Qc @D 


Solution 
(i) 
Q, Clue 
To determine the average velocity of a body during 
a certain time interval from the (displacement-time ) 


graph, we draw a straight line from the starting point 
of this interval to its end point and then we calculate 


the slope of this line. 


d(m) 


<. The correct choice is (d). 


(ii) 

Q, Clue 
The instantaneous velocity at a point is determined 
by the slope of the tangent at this point and as 
the tangent becomes steeper the instantaneous 
velocity becomes larger. 


At point D, the instantaneous velocity is higher. 


-. The correct choice is (d). 
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(iii) 

Q, Clue 
The body becomes static when its displacement doesn't change with time, which means that 
the body's motion is represented by a straight line parallel to the x-axis (the tangent's slope 
of the (displacement-time) curve vanishes). 


At point A, the body is static. <. The correct choice is (a). 


you are asked to determine the points at which the velocity of the body 
is negative, what will be your answer? 


[Example E] 


The opposite graph represents the relation between the d(m) 
displacement of a body that moves in a straight line (d) 

and the time (t). If the average velocity of the body during 
the interval abc is 4 m/s, then its instantaneous velocity at 
point x is 


(2)4 ms (b) 8 m/s t(s) 
© 12 m/s @ 16 m/s 
| Solution f 
- The average velocity from a to c: V = 4 , 4= a 
d 
=} = 12 m/s 


- The instantaneous velocity at point x = The average velocity between the two points a, b 
= The uniform velocity of the body between the two points a, b 
-. The correct choice is (c). 


you are asked to determine the velocity of the body during the interval bc, 
what will be your answer? 


[Example E, 
A body moves along the circumference of a circular path that has a radius r. When the body 
makes half a cycle, the ratio between its average velocity and its average speed is 


93 25 ei ow 
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Solution 
- When the body moves half acycle,then:s=ar , d=2r 
JM zx d 
sedo p o£ Y 
¥ dot d". 2:-2 
= aE Ss Se CI ae 
Vspeed. 
". The correct choice is (c). 
the body makes 2 cycle, what will the ratio —'— be? 
be Vspeed 


The following figure shows a man who moves from point a to point b, then returns back 
until he reaches point g passing by points c, e and f. 


The opposite table shows the position (x) of the man at Point| t(s) x (m) 
each point and the time (t) taken to reach that point, then: m 0 30 
(i) The total displacement of the man is .. b 10 52 
-53m (b) 53m c 20 38 
e 3 | o0 

(c) 83m (d)- 83m f 40 -37 

(ii) The total average velocity is ........... g 50 -53 

_@106m/s (5-106 m/s © 1.66 m/s (3) — 1.66 m/s 


(iii) The total average speed is ................ 
(a) 0.42 m/s (b) 1.62 m/s © 2.54 m/s (d) 3.74 m/s 
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Solution 


@ 
q, Clue 


The man starts his motion from point a (+ 30 m) and ends his motion at point g (— 53 m), 
which means that his displacement is in the negative direction. 


Ad = Xo Xa 
=-53-30=-83m -. The correct choice is (d). 
PET PA 8 _ = 83 __ 1.66 mis <. The correct choice is (d). 
m ^ ^ ti 50-0 
H, 
Q, Clue 


The man moves from point a to point b to cover distance s, , then he returns from 
point b to point g to cover distance She 


S = Sap + Sbg 
= (52 — 30) + (52-(-53)) = 127 m 
Oh kain 22027 . 5 cai 
jV eed 7 i STE 2.54 m/s -. The correct choice is (c). 


you are asked to determine the interval (ab - bc - ce - ef - fg) in which 
the man has his largest average velocity, what will be your answer? 


[Example EJ 


The opposite (displacement-time) graph d(m) 


represents the motion of a girl in a straight 
line starting from her home until she returns 
back. Study the diagram, then find: 

(a) The time intervals in which the girl 


(b) The greatest velocity at which the girl 


(c) Why has the velocity become negative 


has stopped. 


has moved. 


when the girl was returning back. 


(d) The displacement and the total distance covered by the girl. 
(e) The average velocity and the average speed of the girl. 


(128) 
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Solution 


(a) 


(b) 


q, 


(d) 


a 


Q, Clue 


The girl has stopped at the intervals: be and de 


(c) The velocity became negative when the girl was returning back because she was 


(e) The average velocity — Total displacement 


The time intervals at which the girl has stopped are the intervals at which the displacement 
of the girl doesn't change with time. 


Clue 


The velocity of the girl is determined from the slope of the straight line that represents 
the (displacement-time) relation. 


Vb 32g 7 1 m/s 

Vc = 0 

amie ulmi Vde =0 
v= iis 1.5 m/s 


.. The greatest velocity at which the girl has moved = 1.5 m/s 


moving in the opposite direction where the slope of the (displacement-time) curve 
through the interval ef is negative. 


d=0 , s=2+1+3=6m 


Total time 


Total distance 6 
‘The average speed = Total ies 7g =0.75 m/s 


Q test yourself — — — m 


* @ Choose the correct answer : 


(1) A car was moving in a straight line, it covered 100 km in two hours. If | 
the maximum velocity reached by the car during this journey was 90 km/h and 
the minimum velocity was 30 km/h, then its average velocity is <4. 


(@ 30 km/h (b) 50 km/h © 60 km/h (d) 90 km/h | 


QW: e) [o [CHL CLS) cA hja jan gl 


(2) A body starts its motion from rest in a straight line and moves with velocity of 


2 m/s for 4 s, then it moves along the same straight line with velocity 4 m/s 
for 8 s. So, the magnitude of its average velocity during the 12 s is «...-....... ‘ 


@ d mis © L ms (c) 2 m/s @ 10 m/s 


The opposite figure shows the path of a moving 
car. If the car covered this path in half an hour, 
calculate its average speed during this interval. 


® The opposite graph describes 
the relation between the 
displacement (d) of a moving body 
and the time (t), so at which instants 
will the body's instantaneous 


velocity equal zero? 


Practical 
| « Bl uat. Determining the velocity of a moving o! 
| 


Experiment 


1. Experiment Objectives: 


„ ° Observing the relation between the displacement of a toy car that is moving beside 
a ruler and the time of motion. 
e Drawing the (displacement-time) graph for the motion of the car and calculating its 
speed from the graph. 
2. Tools: 


1. Electric car toy. 2. A meter ruler. 3. A digital camera. 


= 
wo 
© 
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3. Procedure: 


1. Fix a metric ruler aside the path in which the car would pass. 


2. Mount the camera facing the toy and the ruler and turn it on. 


3. Place the car at the start line and allow 
REL PI eee Ap, 
the ruler. 


4. Determine the car position every 5 seconds by reading the metric ruler on the video display. 


5. Record the results in a table as the following: 


| t9 0 5 10 15 2 | 
| d (cm) EE EE iesu, bote T Ra 


6. Plot a graphical relationship between time (t) on the horizontal axis and displacement (d) 
on the vertical axis. 


4. Conclusion: 


When plotting the graphical relationship between displacement (cm) 
and time, a straight line is obtained that passes through 
the origin and its slope equals the velocity of the car (v). fe 


At 
t(s) 


Towatch N 
Chapter videos of how to 


solve questions 


Motion and Velocity mene d 


& 


GPS 
ERE 
is 
| First | Multiple choice questions 
Interactive test 


[17 Which of the following is considered a translational motion? 
. 


Questions on Lesson One 


The questions signed by 3}¢ are answered in detail, | 9 Understand OApply e Analyze 


(à) (5 © 


e€9 A leopard was chasing a prey, if it moved in a straight line by a uniform velocity of 
© 10 m/s during 15 s, then its displacement is ...... 


(525m (5) 150m 


(4) 200 m 


e9 3I A car was moving in a straight road to Hurghada so that it passed by the (170 km) sign 
^ at 8:00 am and by the (5 km) sign at 10:00 am, so the average velocity by which the car 
was moving equals .......... i 


(a) 64.96 m/s (b) 43.8 m/s (© 324 m/s (d) 22.9 m/s 


o Æ If the distance between the Sun and the Earth i is 1496 x 10° km and the speed of 
^ light in the space is 3 x 10° km/s, so the time required for the sunlight to reach the Earth 
equals .......... Y 


(8) 498.67 x 10° s (b) 997.33 s © 498.67 s (d) 249.33 s 


) If a car is moving ina straight line to cover a distance of 300 m in a minute, the car's 
average speed is ........... 


(2) 300 m/s (5) 260 m/s (€) 240 m/s (2) 5 m/s 


C) > A student was participating in the annual race of 
the school, the race is of distance 6 km. The student 


wishes to break the record of the fastest competitor 
which is 26 minutes. The race begins and ends down 
the clock tower of the school, if the race begins when 
the clock tower is as in figure (1) and ends when the 
clock tower is as in figure (2): 


Figure (2) 
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(i) Does the student break the record? 


(3) Yes, by 10 minutes. (5) Yes, by 5 minutes. 

(c) Yes, by 1 minute. (d) No. 

(ii) The average speed of the student during the race equals .......... . 

(2) 0.24 m/s (5) 2 m/s (c) 4 m/s @ 4.2 m/s 


@ sk A botanist studies the growth of one of his plants by measuring — -i--gsez---— 
* the length (h) of the plant everyday at the same time and the next | 


table shows his results: 


[t@ayy| o [1 [273 [4[5]6]7) 


Lh (em) | 2.1 | 65 | 114 | 184 [245 | 267 | 307 | 711] 


So, the average speed of the plant's growth during 7 days equals 


G) 5.3 em/day (b) 5 em/day (©) 4.92 cm/day @ 4.76 cm/day 


9 Which of the following graphs of displacement versus time describes a body moving with 
^ non-uniform velocity in a straight line? 


d d d d 
(a) (b) © @ 


9 Æ The opposite graph represents the relation between the 


s displacement (d) and time (t) of two bodies A and B that TN A 
are moving in a straight line, so the ratio between their " 
velocities (74) equals .......... . 2d, E 
B 
92 (OE! h 
t(s) 
© à @ 4 0 b. 2s 
[10] The opposite graph of displacement (d) versus time (t) d(m) 
^ describes the motion of a body which is moving with a .......... ‘ 60 
(3) non-uniform velocity whose average is 10 m/s 40 
(5) non-uniform velocity whose average is 40 m/s 20 
(c) uniform velocity of 10 m/s 
(d) uniform velocity of 40 m/s o£ Tm x um 


T 
sz 2 @ Understand OApely e Analyze 


oO Æ The opposite graph represents the relation between the 4 
M displacement (d) and time (t) of three students A, B and C c 
that move in straight lines, then .......... B 
@ the velocity of A> the velocity of B > the velocity of C 
© the velocity of C > the velocity of B > the velocity of A 
© the velocity of B > the velocity of C > the velocity of A i 
@ the velocity of C = the velocity of B = the velocity of A 


[12] Æ The opposite figure shows the path of a football that was kicked A’ 18m 
* between three players on a playground, if the ball moves from B 
player A to player B in 1.2 s, then: a 
D 


(i) The magnitude of the average velocity of the ball 


between A and B equals .......... s 
(2) 252 m/s (b) 21.6 m/s (c) 17.5 m/s @ 15 m/s 


(ii) The time required for the ball to move from B to C with the same magnitude of 


the average velocity that was calculated in (i) equals .......... z 
@1A4s (12s (c) 0.83 s (8)0.71s 


[3] A man is running in a rectangular path of dimensions 50 m and 40 m. If he completes one 


^ revolution in a time of 100 s, then his average velocity equals .......... - 
(8) 9 m/s (b) 1.8 m/s ©09 m/s (d)0 


e 3 The Earth orbits the Sun in a roughly circular path to complete one revolution around 
^ the Sun in 365.25 days, if the average of the radius of the Earth's orbit is 1.5 x 10!! m, 
then its average speed around the Sun during one complete revolution equals .......... > 
@ 90.1 km/s (5) 29.9 km/s (©) 15.2 km/s @ 300 m/s 


[15] 3& The opposite graph represents the change of the displacement 4 (qq) 
" ofa body that moves in a straight line versus time, then: 


(i) The total distance covered by the body equals ........... 10 
* @20m (b) 15m 1 
(6) 10m @5m 
(ii) The total displacement of the body equals .......... . 0 $ 10 s9 
@ 10m ®75m (95m (d)0 
(ili) The velocity of the body in the first five seconds equals .......... " 
(8)4 m/s (b) 3 m/s (c) 2 m/s @ 1 m/s 


= 
wo 
R 


® Æ In the opposite figure, light travels from the star to 
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° planet Alpha in fifteen minutes and travels from the star 
to planet Beta in one hour. If the speed of light in the 
space is 3 x 10° m/s, then the distance between the orbits 
of the two planets equals .......... d 


(2) 81 x 1029 m (5) 81 x 1019 m 
© 48x 105 m @ 48x 10!! m 
®© Æ The opposite graph shows a part of the journey of d(m) 
®© acar which is moving in a straight road at a certain n 
direction, what is the average velocity of the car 
during the shown 12 s? s 
(5 m/s (5) 4 m/s 24 


(c) 2.5 m/s (d) 2 m/s 


t(s) 


0 4 8 12 


[18] If a body moves on a curved path, the ratio between the average speed of the body during 


a certain time interval and its average velocity during the same interval will be .......... . 
(3) greater than one 

(b) less than one 

(c) equal to one 


(d) we can't determine the answer, unless we know the time of motion 


® 3K The opposite figure shows a bike that starts its 


motion from rest at point A to reach point C after e. B c 
80 s, then it returns back in the opposite direction eom 


to reach point B after 20 s, so the magnitude of the 
average velocity of the bike in each of the following 


intervals is .......... " 
< From t=0tot=80s | Through the whole journey 
@ 8 m/s 8 m/s 
©) 8 m/s 4 m/s 
© 7.5 m/s 8 m/s 
(d) 7.5 m/s 4 m/s 
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& 3 If a car covered 30 km in the south direction during 0.5 h, then it covered 40 km in 


7 the east direction during 2.5 h, so: 


(i) The magnitude of the average velocity of the car equals .......... . 


@ 8.24 km/h (© 12.54 km/h 
(©) 16.67 km/h @ 18.22 km/h 
(ii) The average speed of the car equals .......... . 

(2) 16.67 km/h (5) 23.33 km/h 
(c) 25.21 km/h @ 27.42 km/h 


9 3% In a football match, the ball was 50 m away from a player who was running towards it 
at uniform velocity of 3 m/s, meanwhile another player was at 35 m from the ball and ran 
at uniform velocity of 2 m/s towards the ball, so the first player reaches the ball .......... : 
(3) before the second player by a time of 0.83 s 
(5) before the second player by a time of 0.55 s 
(c) after the second player by a time of 0.83 s 
@ after the second player by a time of 0.55 s 


(22) 3 The opposite figure shows the path of a body that starts 
* its motion from point B and takes 4 h to cover the shown 
path, then: 
(i) The average velocity of the body equals .......... . 7km 
(3) 1.25 km/h in the north direction 
(6) 1.25 km/h in the south direction c 
© 1 km/h in the north direction 
(3) 1 km/h in the south direction 
(ii) The average speed of the body equals .......... A 


© 1 kmh ®© 4.25 km/h © 4.75 km/h @ 5 km/h 


5km 


© The opposite graph describes the displacement (d) of four d 
students (A, B, C, D) relative to their school with respect to time (t), B 


so which student was initially moving fast towards the school then 


ta 


slowed down? 
@ Student A (b) Student B t 
© Student C @ Student D 
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e 3K The opposite (displacement-time) (m) 
^ graph represents the motion of a body in 
a straight line, hence the time interval 


at which the velocity is negative is 


between .......... H 
Ott 
(©) ty, t3 (Dt ta 
& Æ The opposite graph shows the relation between d(m) 


^ the displacement and time for two bodies A and B that 


start their motion from rest in a straight line, so the 
v 
ratio between their velocities (2) 385,4 ue T 
B 


(3)0.46 (2.15 
© @12 


e Æ The opposite (displacement-time) graph represents d(m) 
* the motion of a girl that rides a bicycle on a straight 


t(s) 


road, then: 

(i) The velocity of the girl during the interval AB is .......... ~ 

(@) positive and uniform 

(6) negative and uniform 

(© non-uniform 0 t) 
D 


@ equal to zero 


(ii) The velocity of the girl during the interval BC is .. 
(1) positive and uniform 

(b) negative and uniform 

(c) non-uniform 

(t) equal to zero 

(iii) The velocity of the girl during the interval CD is .......... . 
(3) positive and uniform 

(b) negative and uniform 

(c) non-uniform 


(d) equal to zero 


QA )e) o [n [Cele CES OW shja palee@l 


@ Æ The opposite graph represents the change 


1 


UNIT — 


2 e Understand O Apply 


(iv) Which of the following graphs represents the relation between the magnitude of 


e Analyze 


the girl's velocity during the intervals AB, BC and CD with the time? 


v (m/s) 


wis 
Obese 


© ^5 


v(m/s) 


| 


fo) Cn ees 
Ope 


© 


t(s) 


t(s) 


v(m/s) 


vili: 


v (m/s) 


fay EA aiina icd 


| 


© 


t(s) 


t(s) 


1 of the displacement of a body that moves in 10 


a straight line versus the time, then: 


(i) The average velocity of the body during 6 


the following intervals: 
(D from t 20 to t = 2 s equals .......... 


(@)5 m/s (b) 4 m/s 
($3 m/s (2 m/s 
"Qu fromt-0tot- 4 s equals AN 
(8) L.5 m/s (5) 1.25 mis 
©0.75 m/s (80.5 mis 


@ from t = 4s to t=7 s equals .......... z 


@-3 m/s (5) 3.33 m/s 


38 


d(m) 
4 
8 


4 


s t(s) 
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e 
@ from t 20 to t = 8 s equals .......... : 


(8) 0.5 m/s (5) 0.75 mis (8) - 0.25 m/s o 


(ii) The instantaneous velocity of the body at: 
@t=1s equals .......... " 


(2) 1 m/s (b) 2 m/s (c)3 m/s (d) 5 m/s 
@t=3s equals .......... ; 

(2) - 2.5 m/s (p) - 5 n/s (c) 2.5 m/s (d) 5 m/s 
@t=455 s equals . 

(@)2 m/s (b) 1 m/s (0 (d) — 0.5 m/s 
@t=75s equals........... 

(@) 3 m/s (5) 6 m/s (c)— 3 m/s (à) - 6 m/s 


e 3& A body moves along a straight line at velocity v to cover a distance d, then it moves 
* in the same direction at velocity 2 v to cover a distance 4 d, so its total average velocity 


equals .. 
Gv © 


® % A car is moving in a straight road for time t by an average velocity v, then it moves for 


(2v (à iv 


sia 


LI " * * " " 
time 2 t by an average velocity 2 v, so its total average velocity is .......... . 


@v (p2v 93v v 


&® 3 A car was moving in a straight road of length 320 km, it covered 240 km with 
"oan average velocity of 75 km/h, then it ran out of fuel and stopped for 0.6 h until it was 
refueled and completed its journey with a velocity of 100 km/h until it reaches the end of 
the journey. So, the average velocity of the car during the whole journey was .. 


@ 69.57 km/h (5) 80 km/h © 87.57 km/h @ 95 km/h 


e 3 A girl is running in a straight line with a constant velocity of 5 m/s from point A to 


» point B, then she returns back in a straight line from point B to point A with a constant 


7 velocity of 3 m/s, so: 
(i) The average speed during the whole journey equals .......... n 
(8) 3.75 m/s (5) 1.875 m/s © 0.533 m/s @0 
(ii) The magnitude of the average velocity during the whole journey equals .......... " 


(3) 3.75 m/s (5) 0.26 m/s (5) 0.13 m/s @o 


UNIT — 


2 e Understand OAdpply @Analyze 


(32) Æ A body moves in a straight line with a velocity of 10 m/s for a distance of 100 m 


^ then it moves a distance of 100 m with a velocity of 20 m/s, so the average velocity of 
the body equals .......... . 
(8) 6.66 m/s (5) 10 m/s © 125 m/s @ 13.33 m/s 


® XÆ A body moves in a straight line for one minute with a velocity of 10 m/s then it 
^ moves for another minute with a velocity of 20 m/s, so the average velocity of the 
body equals .......... à 


(@) 15 m/s (b) 13 m/s (c) 7.5 m/s (d) 5 m/s 


| Second] Essay questions 


o If the average velocity of a body during a certain time interval equals zero. What can you 
* deduce about the displacement of the body during this interval? 


e9 In the opposite figure: 
Two objects (A) and (B) have moved from rest in B A 
a straight line. 


Which object has been faster? And why? 


0 100 200 


[37 The opposite graph represents the change in displacement 
* oftwo objects (A) and (B) relative to a building with time. d(m) 
(2) Which of them is moving away from the building 
and which is getting closer to the building? 
(b) Which of them is moving at uniform velocity 
and which is moving at non-uniform velocity? t(s) 


Explain your answer. 


o9 A car was moving in a straight road, at t = 0 v (m/s) 
* the driver saw a barrier on the road, so he 20 
pressed the brakes. The opposite graph 15 ê 
represents the relation between the velocity 
of the car and the time: 
(a) Deseribe the velocity of the car during TT 
the intervals ab and bc. t 05 L'"x5-2- 25.3; 853 

(b) Calculate the displacement covered by the car from t = 0 to t — 3.5 s. 
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9 The opposite figure shows two girls trying 


1* bridge. 


^ to measure the speed of the river's water 
stream. The girl who stands on the first 24 bridge 
bridge drops a piece of wood in the water 


and the girl who stands on the second 


bridge measures the time (t) taken by the 

piece of wood to reach the second bridge: 

(2) Mention the suitable tools that can be used by the girls to measure the distance 
between the two bridges and also the time (t). 

(b) If the time taken by the wooden piece to cover the distance between the two bridges 
is 400 s, calculate the speed of the river's water stream. 


[67 The opposite (displacement-time) graph describes 
^. the motion of a body in a straight line. SE 
Is the velocity of the body positive, negative 


or zero at: 0 a t(s) 


(a)t=1s 
(b)t=2s 
(c)t=3s 


Questions that measure 


Choose the correct answer: 


[1 A car is moving in a straight horizontal road 
Where its engine leaks an oil drop every 5 s on 


the road as shown in the opposite figure, then 


the average velocity of the car during 


the distance shown in the figure equals .......... . 
@ 120 m/s (b) 60 m/s 
(c) 24 m/s (d) 12 m/s 


UNIT ^^ 


2 


e9 The opposite graph shows the relation between the d(m) 
displacement (d) and the time (t) of two cars A and B that D 
start a race of length D at t = 0 and move in a straight line. 
Which of the following statements is wrong? 

@ Car A moves with a uniform velocity while car B 


moves with non-uniform velocity. 


(® Car A reaches the end of the race first. 0 e 


© At time t}, the average velocity of car A equals the average velocity of car B. 


(@) The two cars cover the same displacement after time t; 


9 The opposite graph of displacement (d) versus time (t) d(m) 
describes the motion of two boys A and B moving at 
a uniform velocity in a straight line. Which of B 
the following sentences is right? 
(a) B starts his motion after A. 
(© The velocities of A and B are equal at point x. 
(c) The velocity of A is less than that of B. t(s) 
@ A precedes B after passing point x. 


o If a car is moving in a straight road in one direction to cover one third of the distance at 
velocity of 25 km/h and the rest of the distance at velocity of 75 km/h, so the average 
velocity of the car is ... - 
(8) 30 km/h (b) 45 km/h (c) 50 km/h (d) 65 km/h 


e Two boys A and B were running in a straight line towards each other. If at a given instant 
they were at two points x, y respectively where the distance between them was 135 m, 
the velocity of boy A was 6.75 m/s and the velocity of boy B was 5.25 m/s, then when 


they meet, ........... 
4 The distance between boy A. | The distance between boy B - 
and point (x) and point (y) 
@ 75.94m 59.06 m 
©) 7594 m 240m 
© 308.6 m 59.06 m 
@ 308.6 m 240 m ] 


Chapter 1 


Lesson Two 


If the velocity of an object is changed from one point to another either in magnitude or 

in direction, this change in velocity with time (rate of change of velocity) is known as 
acceleration and such motion is called accelerated motion, for example the following figure 
represents the change of the position of a car: 


e Whose — increases as time passes ~~~ 
| 0000 000i 0003 00.04 
00:00 00:01 00:02 00:03 00:04 


— —— = Whose velocity decreases TIT passes Lo — - 


CE 


* The acceleration can be determined by the relation: 


Acceleration = 


A 


Change in velocity _ Final velocity — Initial velocity 
Time of change Final time — Initial time 


* The unit of measuring acceleration is m/s? and its dimensional formula is LT~?. 


2 


Types of acceleration 


Uniform (constant) acceleration 


UNIT —— 


bit is the acceleration in which the object 
changes its velocity with equal amounts 
in equal intervals of time. 


(2) 


Non-uniform (variable) acceleration 


^ It is the acceleration in which the object 
changes its velocity with unequal 
amounts in equal intervals of time. 


Graphical representation 


the abscissa (x-axis) , we get: 


A straight line 


At 


> The slope of the straight line gives 
the uniform acceleration by which 
the object moves. 


E Av 
Slope of line =a = ^x 


a" 


egration with Mathematics E = SS 


When plotting the relation between velocity (v) on the ordinate (y-axis) and time (t) on 


Acurve 


> The slope of the tangent drawn to 
the curve at any point gives the 
instantaneous acceleration of 
the object at this point. 

Av, 
Slope at (A) =a, = A 

Av, 


Slope at (B) =a, =i 
2 


You can revise how to calculate the slope of a straight line from section (8) page (13). 
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ç Test yourself. lAnswereo] 


^ Choose from graphs (a, b, c) what suits the graphs (1, 2, 3): 


(1) (2) (3) 


© If we assume that the velocity of an objectis positive, its acceleration may be: 
1. Positive (increasing velocity). 
2. Equal to zero (uniform velocity). 


3. Negative and in this case it is called deceleration (decreasing velocity). 


Zero acceleration Negative acceleration 


It is the acceleration of > It is the acceleration when > It is the acceleration of 
the object when its velocity | the velocity of the object the object when its velocity 
increases with time. is uniform (constant) with decreases with time. 

time. 


Motion direction 


pss eae yates 


QA pe [2 [CL CES cl us alegi 


d 


= 
© 
DE 
I| B 
4 
a 
o 
E 
8 
A 
E 
a 
» 


, Non-uniform . 


< 


< 


ui dd 


— |Wlotes: 


(1) If the object moves in a straight line with uniform acceleration, its average velocity 


P" 
through a given time interval is given from the relation: fem 


(2) If the driver applies the brakes, the car moves with acceleration that has a direction 
opposite to the direction of motion, so it slows down until it stops. 


(3) When observing the motion of a body, a certain direction is assumed to be the positive 
direction of motion. If the direction of acceleration is the same as this direction, then 
the acceleration has positive sign and if the direction of acceleration is opposite to this 
direction, then the acceleration has negative sign, 


so 
If the velocity and the acceleration have If the velocity and the acceleration have 
the same direction (same sign), then the different directions (different signs), then 
velocity of the body is increasing. the velocity of the body is decreasing. 
HRS LS ee — ET E. eiat 
Yu — —— = E -—À c. 
Be (p —(G- ma Gigs Ss es 
— — — — — -à ee i — — à 
o — < — — -y — — —_ —— ——— -y 
E D D P 1 ME 
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A car was moving at velocity 30 mls. When the driver applied the brakes, the car moves 
with uniform acceleration till it stopped within 15 s, then the acceleration of the car 
equals n 


(8) 1 m/s? ®2 ms? ©-1 m/s? @-2 m/s? 
Solution 
Q, Clue 


The initial velocity is the velocity by which the car was moving directly before applying 


the brakes, so the initial velocity equals 30 m/s and the final velocity equals zero because 
the car comes to rest. 


^. The correct choice is (d). 


ka you are asked to calculate the average velocity of the car during 15 s from 


the moment of applying the brakes till it stopped, what will be your answer? 


[Example E = 


From the opposite graph: 

(a) Describe the type of motion by which the body moves 
within 12 s. 

(b) Calculate the acceleration in each interval. 20 

(c) Calculate the distance covered by the body during A D 


the interval BC. 


v (m/s) 


t(s) 


Solution 
9, Clue 


The slope of the line in the (velocity-time) graph represents the body's acceleration. 
If the slope is positive, the acceleration is positive and if the slope is negative, the 
acceleration is negarive and if the slope equals zero, the acceleration equals zero. 


(a) - During the first 4 s the body is moving with a positive uniform acceleration. 
- During the second 4 s the body is moving with a uniform velocity (zero acceleration). 
- During the last 4 s the body is moving with a uniform deceleration (negative acceleration). 


2 


(b) - From A to B: 


Eon 
IRE 


UNIT™ 


- From B to C: 
a=0 
- From C to D: 


Av 0-20 _-20_ 52 


a= ACC 1258-4 
(c) s= The area under the curve during this interval = vAt 
= 20 x (8-4)=80m 


you are asked to determine the total distance covered by the body during 
the 12 s, what will be your answer? 


| Example E 


The opposite graph shows the relation between the velocity v(m/s) 
of a body that moves in a straight line and the time, then: : 
(i) The acceleration of the body from t = 5 s 4 
tot= 15s equals ............. 3 2 
@ 64 mis* © 4.8 m/s? 0 6— is 
© 3.24 m/s? @ 1.6 mis? “2 
(ii) The (acceleration-time) graph that describes o 
the motion of the body is ............ - -8 
a (m/s?) a(m/s2) 
2| 2 
L5 15) 4 
05 0.5 | i 
o 3 10 i5 zx 9 os A 
© ® 
d a (m/s?) a (m/s?) 
1| 2 
15 15 
1S 1 
ors 03 0 15-20 


t(s) 
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Solution 
() 
Q, Clue 


The acceleration of the body equals the slope of the (velocity-time) line. 


Av _ 8-C8 16 
At ^ 15-5 10 
-. The correct choice is 
(ii) 
Q, Clue 
To draw the (acceleration-time) graph for the moving body, a (m/s?) 
we should calculate the slope of the (velocity-time) graph 
through the following time intervals: 
- Fromt = 0 to t= 5 s: a= Slope = 0 
- Fromt = 5s tot = 15s:a Slope = 1.6 m/s? 
- Fromt = 15 s tot = 20 s: a = Slope = 0 
Then we plot the results to get the opposite graph of 
acceleration versus time. 


a= =1.6 m/s? 


t(s) 
*. The correct choice is (b). 


| you are asked to calculate the total displacement of the body during 20 s, 
what will be your answer? 


ET Test yourself (Answer 


; E Choose the correct answer: If the lion can move with an acceleration of 9.5 m/s?, 


then the time taken by the lion to move in a straight line from rest to reach a velocity 
of 4.5 m/s when it moves by this acceleration is 


(8) 0.32 s (5047s (6) 0.65 s (d) 0.84 s 


The opposite graph shows the v(m/s) 
relation between the velocity of 
| a body that moves in a straight line 
and the time, then in which time 
interval the body's acceleration is: 
(1) positive? b 
(2) negative? 
(3) zero? 


a ce d 


= t(s) 


= 
BR 
© 


To watch 


Chapt , ganet 
5 the. 
. Acceleration Nd 
Questions on Lesson Two & 
GPS 


The questions signed by XÉ are answered in detail. | 9 Understand O Apply @ Analyze 


| First | Multiple choice questions 
Interactive test 


o If a body starts its motion from rest and moves by acceleration a to reach a velocity vp 
* after time t, so its final velocity vp can be represented by the relation; = 


(8) vp 2 3- (b) vp at (9 v2 lad (à) vp at 


E 


e9 If the acceleration is represented by the relation; a — A^, then the change in the velocity 


e 
of a body that is moving by an acceleration of 4 m/s? during 2 s is .......... A 


(2) 6 m/s (5) 8 m/s (c) 10 m/s (d) 12 m/s 
9 A body is moving with a uniform velocity of 5 m/s for 5 s, then its acceleration 
* equals... 
(3) 5 m/s? @)1 mis? © zero @-5 ms? 


[47 If an object starts motion from rest and speeds up at a constant rate till its velocity 
© becomes 50 m/s during 10 s, this object moves at an acceleration of ... 


@ i m/s? (5) 5 m/s? (©) 40 m/s? 


© se When the brakes of a car that was moving tS) 0 2 4 é i 
at a velocity of 20 m/s were applied, the velocity x(m) 0 36 64 84 100 
of the car changed uniformly with time until it , 8e Hio dii Gl, 
stopped and the opposite figure shows the position (x) of the car from the moment of 


applying the brakes until it stopped. If the direction of motion of the car is the positive 
direction of motion, then during this interval of motion ... 


( The average velocity of the car | The acceleration of the car 
(8) 2 m/s - 1 m/s? 
1 (5 2 m/s -2 m/s? 
(c) 10 m/s 2 m/s? 
@ 10 m/s -2m/s 


o +% A man starts his motion from rest with uniform acceleration of 1 m/s?, so his 


average velocity equals 1 m/s during .......... from starting his motion. 
@ls (2s (94s @ i s 


150 
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LJ 
9 When a body moves to the north with a uniform acceleration in the north direction, 
95935 as 
(3) initial velocity > its final velocity (b) initial velocity « its final velocity 
(c) initial veloci = its final velocity @ velocity has variable direction 
o In the opposite figure, the car moves by ... e 
MEC positive acceleration ® b) negative acceleration [2570 20uys ED =25m/s 


(c) uniform velocity @ decreasing velocity 
9 When the object's acceleration is in the opposite direction to its velocity, its 


(4) instantaneous velocity always equals its average velocity 
(©) velocity decreases with time 


(b) velocity increases with time 
@ velocity doesn't change with time 
® If both the directions of velocity and acceleration are negative, .......... 7 
^ @ the velocity of the object increases (b; the velocity of the object decreases 
(© the velocity of F object is constant @ the object stops 


On following raphe describe a body moving with an acceleration except .......... 


LL. EE, 


© The opposite graph represents the relation between the velocity (v) v 
* and the time (t) of a car moving with ---------- acceleration. 
(3) positive uniform 
(b) negative non-uniform 
(©) negative uniform 
(d) positive non-uniform 
[137 3K The opposite graph shows the relation between the body's 
? velocity (v) and the time (t), then the body moves by ......... 
(4) uniform acceleration of 10 m/s? 
(b) uniform acceleration of — 5 m/s? 


v(n/s) 


(c) uniform acceleration of 5 m/s? 
(d) non-uniform acceleration of average —10 m/s” 


UNIT —— 


2 @ Understand OApply e Analyze 


Q Æ The following graphs describe objects moving with uniform acceleration, which 
* object of them has the largest acceleration? 


v(m/s) v(m/s) v(m/s) v(m/s) 


12 60 3 15 i 
8 40 2 10 
4 20 1 5 
os t(s) 1 3 379 = 17 3-9 


1 1 2 


© The opposite graph represents the relation between the velocity (v) v A 
^ and the time (t) for three bodies A, B and C, then for which of these 


bodies the acceleration increases with time? p 
@ Body A (b) Body B c 
© Body C @ Both A and B t 
[16] 3k The opposite (velocity-time) graph represents v(m/s) 
" the motion of a body in a straight line, then: 
Bc au 
(i) The type of the body's acceleration during 20 
the interval .......... 7 ro 
AB BC cD 

@ positive positive positive 

® positive positive negative 

© positive zero negative 

@ negative zero positive 


(ii) The acceleration by which the body moves from A to B equals .......... " 

(0 (E) 1.6 m/s? ©25 m/s? (3) 5 ns? 
i (iii) The acceleration by which the body moves from C to D equals .......... . 

@-5mis* (5-4m/s? © -2.5 m/s? @-1.6 mis? 


(iv) The distance covered by the body during its motion from B to C equals .......... ; 
@) 80m (5) 120 m (c) 160 m (4) 240 m 


(152) 
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© 3 The opposite graph shows the relation between velocity (v) v(m/s) 
* and time (t) of two bodies A and B that start their motion from 
rest, so the ratio between the accelerations of body A and body B 


‘a)i 
Ly 36 cores E 


t(s) 


4 Ors 
OE: Ok, 
(E E (E 
G-- (d)-1- 


[157 3& Car A started its motion from rest with uniform acceleration of 1 m/s? in the first 10 s 
of the journey, while car B was moving with constant velocity of 10 m/s in the same time 
interval. In the next 10 s car A moved with constant velocity of 10 m/s, while car B was 
decelerating uniformly by 1 m/s?. So, the graph that represents the relation between 
the velocity and the time of the two cars is .......... . 


v(m/s) v(m/s) v(m/s) v(m/s) 
B B A 
B 
A A 
A B 
107 20.7 9 10 207 (9 10 29 49 0 329^ 9 
@ ® © @ 


© Æ The opposite graph represents the relation v(mis) 
between the velocity of two objects A, B and 


30 
: i : A 
the time, so which of the following sentences x 
20 
is correct? 
10 B 


(2) A and B move in opposite directions 
from t=O tot=3s. 


t(s) 


®© The accelerations of A and B have the same direction. 
(©) The magnitude of the acceleration of A is larger than that of B. 


(d) The two objects have equal displacements through the first 3 s. 


Qi pS [en [Cen OLS old cs jan Ug 


gT 
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D Æ The opposite graph represents the change of Fi 
. $ p H 
the velocity of a body that moves in a straight 
line with the time, so the graph that represents 
the relation between the body's acceleration (a) 9 ois x19 
and the time (t) is 
-5 
a (m/s?) a (m/s?) a (m/s?) 
2 1 = 2 
L5 bit 15 
1 H H 
913 '9 !|1 i 
05 mii f 0.5 | 1 
ee at i E. IT — ime 
0 5101520 ? osmi aO 0 5 ibis 39 
© © © @ 


& + A body started its motion from rest and moved at uniform acceleration. If its average 
o " NAE à 3 : 
velocity through a time interval of t was 10 m/s, then its average velocity through a time 


interval of 2 t from the beginning of its motion would be .......... : 


@ 10 m/s © 20 mis 
(© 30 m/s (@ 40 m/s 
(22) Æ The opposite graph represents the relation between d(m) 
© the displacement (d) and the time (t) of a body that j 
starts its motion from rest and moves by uniform a 
acceleration of .......... ^ 20 
(3) 30 m/s? (5) 15 m/s? 10 
t(s) 
© B m? @ ms? 2 84 .6 *8 


| Second] Essay questions 


o If the acceleration of an object equals zero, does this mean that its velocity must equal zero? 


Lj Explain your answer. 


e9 Is it possible for the velocity of a car to be in the north direction when the car is moving 
^ atthe same time by an acceleration in the south direction? Discuss your answer. 
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e 


(3) A bus is moving with uniform acceleration, where the following graphs represent 
* the relation between the time on the horizontal axis and each of (1), (2) and (3) on 
the vertical axis: 


1 2 3 


What are the physical quantities that are represented by the numbers (1), (2) and (3)? 


o You have four ticker-tapes that describe the motion of objects. Match each 
* ticker-tape with the proper graph that represents the same motion. 


-ua LIO —— Wmcclzum (3) 


=] (4) 


Velocity Displacement Velocity Displacement 


l^. Time V. Time Ea Time le. Time 
(a) (b) (c) (d) 


Questions that measure 


Choose the correct answer: 


o The opposite graph represents the relation between the d(m) 
displacement (d) and the time (t) for a body that moves in 
a straight line, then the accelerations by which the body 
moves during the intervals AB and BC are .......... A 


a AB BC 
@ negative positive 
® negative zero 
© positive positive 
@ positive zero 


Unig 


2 


o The opposite (velocity-time) graph represents v(m/s) 
the motion of a car in a straight road, so which 


of the following sentences is correct? 


(8) The car is static at t = 0. 


t(s) 


(b) The car returns to its starting point during 5 s. 0 2 
(© The displacement of the car increases from t= 0 to t= 5 s. 


(@ The acceleration of the car is maximum at t = 2 s. 


e9 The opposite graph represents the relation 
between the acceleration (a) and the time (t) 
for a body that moves in a straight line, so the 
correct arrangement of the intervals (1), (2), (3) 
according to the magnitude of the change in the 


velocity of the body during each of them is .......... 


@2<1<3 ®1<2<3 
©3<1<2 @3<2<1 
o A train is moving in a straight line between two taka Porro 


stations, where it starts its motion from rest at 

the first station and then it accelerates uniformly Aum 
from point A to point B. After that the train 
moves with uniform velocity from point B 
to point C, then it decelerates uniformly from point C to point D (with the same rate as 


between A and B) until it stops at the second station. If the distances AB, BC and CD are 
equal and the trip between the two stations takes 5 minutes, then the time taken by 


A B c D 


the train to cover each of the three distances is .......... ; 


AB BC CD ) 
3 (a) 100 s 120 s 80 s 
® 100 s 100 s 100 s 
© 60s 180s 60s 
(d) 120s 60s 120 s 


Test on Chapter 1 e Motion in a Straight Line 


ES Choose the correct answe 


o If a body starts its motion from rest and moves with uniform acceleration a in 
a straight line, then the average velocity v of the body after time t equals .......... j 


(8) at (B) 2 at OF ES 


he opposite (velocity-time) graph represents Y, 
the motion of a car that is moving in a straight 


line, so the car at point Q is .......... . 
(3) moving with zero acceleration 
(b) static Q 
© moving in the same direction as at point P 


(d) moving in a direction opposite to the direction of motion at point P 


© A car moves with initial velocity of 25 m/s to the north. If its acceleration is 3 m/s? to 
the south, then its velocity after 6 s will be ......... . 


@ 7 m/s to the north (5) 7 m/s to the south 
(c) 20 m/s to the north (d) 20 m/s to the south 


o The opposite graph represents the 1 relation between d(m) 
the displacement (d) and the time (t) of two boys 4 


A and B, which of the following statements is A B 


correct? 3 


(a) The average velocity of A is larger than 2 
the average velocity of B. 

(b) B moves with non-uniform velocity. 

(© A moves with uniform velocity. 2—4 e a 0 


(d) A and B meet at (t= 3 s). 


[5] A child is moving in a straight line as shown pga 
in the opposite figure. If the child takes 20 s 


to move from point Q to point R, then his 0 2 12 
average velocity equals .......... i 


@ 0.6 m/s (05 m/s © 1.67 m/s @2ms 


UNIT™™™ 


2 


Q The opposite (velocity-time) graph Velocity 
describes the motion of a car, so the time 
interval in which the car is at rest is .......... A AN 
(UV &vw E 4d 


e: Uv WC XC Y 
© WX (à) XY 


9 Which case of the following cases is impossible to happen? 
(3) A body is moving with a velocity to the east and its acceleration is in the west direction. 
(b) A body is moving with a velocity to the east and its acceleration is in the east direction. 
(c) A body is moving with variable velocity and constant acceleration. 


(@ A body is moving with constant velocity and variable acceleration. 


[5) The opposite graph represents the relation between the v(m/s) 
velocity of a body and the time. From the graph it is 
clear that the body moves with acceleration of .......... i 20 
(8) - 10 mis? 20 
(p-2 m/s? 10 
(4 5m/s? ao 
@+2 m/s? 


o9 A car starts its motion from rest until it reaches velocity v, then it decelerates until it comes to 
rest. After that it moves in the opposite direction until it returns to its starting point where 
its velocity changes by the same way as in the first interval. Which of the following graphs 


represents the relation between the displacement (d) and the time (t) of the car? 


d(m) d(m) d(m) d(m) 


- t5) l^. t(s) t) - 
@ ® © @ 


Q In the opposite figure, the train moves with a uniform 


velocity of 40 m/s, it takes 6 seconds to pass the 
standing man, so the length of the train is . 


@ 100m ® 120m 


» Test on Chapter One ? 
e 


© A car covered a distance of 20 km in the west direction during 0.5 h, then it changes its 
direction to cover 20 km in the east direction during 0.5 h. So, the average speed of 
the car during its journey equals .......... . 
@Oo0 (5) 40 km/h © 60 km/h @ 80 km/h 


[i27 If a body starts its motion from rest and moves with uniform acceleration in a straight 
line, where its average velocity during 2 s from starting its motion is 3 m/s. So, its 
average velocity during 5 s from starting its motion equals .......... . 

(3) 1.2 m/s (5) 3 m/s (c) 6 m/s @ 7.5 m/s 


& The opposite ticker-tape figure describes the motion of an 
object in a straight line. 


Which of the following graphs represents the relation between Direction of motion 
the velocity (v) of that object and time (t)? 
y Y V 
"a t SS t wa t = t 
@ ® © @ 


14) A body is moving in a straight line with uniform velocity v to cover a distance d, then 
it moves with velocity 2 v to cover a distance 2 d. So, its average velocity in terms of v 
equals .......... ^ 
(à) v (b 1.5v ©2v @3v 


| Second | Answer the following questions 


[157 After stealing a car from a garage, the thief moved Garage door 
towards the garage's door trying to escape with a 


uniform velocity of 12 m/s. When he was 60 m 

away from the door, the security guard pressed a Lo I EMEN 
switch to close the door that started to fall down in a — 6a —— 
speed of 0.2 m/s from a height of 2 m. If the height 

of the car is 1.4 m, will he succeed to escape? Explain your answer mathematically. 


© When does the instantaneous velocity at any instant get equal to the average velocity of 
a moving body during any interval? 


a car driver shoulg 


l keep a suitable distance 
m the front cars» 
Chapter t " ; i p" 
Lesson One 
© You have studied in the previous chapter that acceleration is the change of velocity 


per unit time and acceleration could be uniform (constant in magnitude and direction) or 
non-uniform (variable in either magnitude or direction). 

® Motion with uniform acceleration has a great importance since it represents the motion of a lot 
of objects in nature, such as: 

Falling of objects near the Earth's surface. * Motion of projectiles. 

© The motion of an object whose velocity changes from an initial velocity vina straight line 
for a displacement d with a uniform acceleration (a) to reach a final velocity vg after time 
interval At can be expressed by three equations which are called the equations of motion 
with uniform acceleration. 


ae 
he 


If a body moves with uniform acceleration 
through an interval of time (At) where its 


velocity at the beginning of this interval is v, 6x» [358 


n mn n H 1 
and its velocity at the end of this interval is v, Le— Interval of observing i 
"then the uniform acceleration (a) by which The statt of the motion The ebd of 
bcn A AY observation (At) observation 
the body moves is given by the relation: a = AT 
If assuming, observing the object motion starts at t= 0, then: At 2t-0 —t 
Lg 
t 
2d 


WS erat 
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The graph of the first equation of motion for a body’s motion with a uniform acceleration 
that was started to be observed when the body was: 


at rest (v, = 0) moving with a velocity that doesn’t 
equal zero (v; #0) 


v(m/s) will be v(m/s) 


Ve }--------z-- 


Integration with Mathematics HS = — - n 


You can revise how to calculate the slope of a Sraight di line from section (8) page (13). 


Note: <= 7 


* We can find the change in the velocity (Av) of a body that 
moves in a straight line with uniform acceleration during 
a certain time interval by using the graphical relation between 
the body’s acceleration (a) and the time (t) of its motion when 
we calculate the area under the curve during this interval. 
Av= a At =a (tt) 


[Exampie Ki 
If an aeroplane lands on the runway where its velocity at the moment of touching 
the ground is 162 kmih and it decelerates uniformly at 0.5 mls?, then the time 
taken by the aeroplane to stop is -1+ - 


@30s ®45s (9605 (90s 
Solütion 


From the first equation of motion: 
Vp=V, + at 0=45+(-0.5)t t=—7=90s5 
~. The correct choice is (d). 


= 
o 
M 


QVE) m [o [Cue oss) OW sji alegi 


UNIT —— 
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[Example Ej 
A body moves with a velocity of 20 mls in the east direction. If it starts to move with an 
acceleration of 4 mls? in the west direction, so the magnitude and the direction of its 


velocity after 10 s will be -= E 
(8) 20 m/s in the east direction (b) 20 m/s in the west direction 
(C) 35 m/s in the east direction (d) 35 m/s in the west direction 


Assume that the positive direction of motion is the east direction. 

¥,= Vj +at= 20+ (-4x 10) 2 - 20 m/s 

-. The body moves with velocity of 20 m/s in the west direction. 

<. The correct choice is (b). 

Notice that: When a body moves with negative acceleration, its velocity decreases 
till it stops and the acceleration may make the body move in the opposite direction. 


[Example E 


Two cars move in two straight lines with velocities v and yO 
The driver of each car applies the brakes, so the velocity "m di» ECT 
of each of them decreases uniformly as in the opposite Tg 4 
figure. If car (1) takes time t to stop, then the time taken 28 (V)a-2v 
by car (2) to stop is --- 2) —-— 


(2t (Qt 
Solution 


[Gr 7» 
EN T^ NND. 


Car (2) 


(v9, 7 (2, * yt, 
Ozv-at 


v=at ® 


(v9 = (v), + at, 
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022v-2at, 

2v=2at, 

v=at, © 

By comparing equation (1) by equation @: 
a 

^. The correct choice is (d). 


[Example ET 
A body was moving in a straight line with velocity 20 mls. If it starts to move with 
a uniform acceleration (a) at a certain instant where its average velocity during 10 s 
after that instant equals 30 m/s, then its acceleration is -+-+ . 


(8) 0.5 m/s? (5 2 m/s? ©4 m/s? (à) 6 m/s? 


Solution 


v, 7 40 m/s Y= Vj at 
<. The correct choice is (6), 


the body has started its motion from rest to move with the same acceleration (a), 
what will be its average velocity during the first 10 s of its motion? 


© test yourself — — Omm 


,) Choose the correct answer: A rocket is launched from the Earth's surface to move 
vertically in a straight line with a net acceleration of 18 m/s?, so its velocity after 150 s 


@ 800 m/s (b) 1500 m/s ©2700 m/s @ 3000 m/s 


| A car was moving in a straight line with initial velocity of 20 m/s towards the north. 
| If it starts to move with an acceleration of 2 m/s? towards the south, what will be 
the magnitude and the direction of its velocity after 12 s? 


Second equation | The equation of (displacement-time) 


If a body started to move with uniform acceleration (a) 


UNIT 


through an interval of time (At) where its velocity Yi a 
at the beginning of this interval was v, and its aa Ba 
displacement during this interval was d, then SO 


the average velocity ( V) of the body during 
this interval is given by the relation: 

v= E ® 

+: The object moves at uniform acceleration, so the average velocity is also given by 


the relation: 


«I 
LU 
à 
, 
< 
: 
© 


at 


Multiplying both sides by t: ~. “aayrdar 


The graph of the second equation of motion for a body’s motion with a uniform 
acceleration when its motion started to be observed when the body was at rest v, = 0, 


can be represented as follows: 


d(m) 


= » Chapter 2 | Lesson One 


l Deriving the second equation of motion graphically 
*- Displacement = Average velocity x Time v(m/s) 
.. From the graph: | 
Displacement (d) = Area under the (velocity-time) curve 

* The area under the curve is divided into a rectangle A 
and a triangle: 9 "e 


The area of the triangle (A. 


2) 
d x Base x Height) 


v (m/s) 1 
A= zt (v7 v) 

From the first equation of 

motion v, — vi-at 


A,= + at? 
~ The area of the rectangle (A) } 
(Length x Width) 

A 


"hi 


[Example Ki 


A body moves in a straight line with a uniform velocity of 4 m/s, then it starts to move 
with a uniform acceleration of 4 mls? for 8 s,so the displacement of the body during 
this interval is ~- 


(232m pu © 128m @ 160 m 


Solution 


= (4 « 8) 4 (4 x4 x (8) = 160m 
<. The correct choice is (d). 
the body starts its motion from rest with uniform acceleration and it has 


the same displacement during the same interval of time as the previous 
case, what will be its acceleration in this case? 


UNIT —— 
N 


Two cars start their motion from rest, from the same | 
position and in the same direction as in the opposite Sii» apa | 


figure, after 10 s, the distance between them becomes 


200 m, so the value of a is «+. + 
(9) 2 m? (4 ns? EN. - x 


( 6 m/s? (3 8 ms? 


Solution 


Q, Clue 
The first car covers displacement d, after time t = 10 s and the second car covers 
displacement d, after the same time and the difference between the displacements 
of the two cars at this time is 200 m. 


d=v,t+ zat " v,=0 

dj=tat 3 d,=4x2ał=a? 
d,-d, =x 

d, - d, = 200 A at- t att=200 
n fat =200 i vizi0s 
s 4 a (10)? = 200 f a-4m/s 


<. The correct choice is (b). 


[Example E] | 


Two cars are moving from rest in two straight men 
opposite directions, so they will meet when (1) ar»—— a)=2m/s? 
car (1) has moved a distance of -= . nx — € or, Pm 
' i(v2=0 
i i 
@ 100m (5 150m | asme —NID O 
© 200m @ 300m i i 
-——300 m——-— 
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Solution 


The time intervals taken by each car until they meet are equal. 


die) tea, Ü i dz), te Fae 

d)=0+4x2x0 | d-d,=(v),t+ dad 

d2ed © | 300-d,=0+} x1 xÊ 
| 600-2d =° © 

By substituting from equation © in equation ®: 

ae di - 600 -2d, 

3 d, = 600 

^. d, 200m 

-. The correct choice is ©. 


car (2) is moving in the same direction of car (1), what will be the distance 
covered by car (2) when car (1) catches it? 


[Example E] 


The opposite figure shows a train that started its motion 
from rest with a uniform acceleration of 1 mls? and at 
the same moment a person moved inside the train from 
position x in the same direction of the train's motion at 
a uniform velocity of 1 mls, so the displacement of this 

person from position x after 5 s is : 


(25m (75m 
Sotution 


Q, Clue 


The displacement of the person from position x after 5 s is the sum of the displacement due 
to the train's motion with uniform acceleration and the displacement due the person s motion 
with uniform velocity. 


2 i 


UNIT 


= e 1 
d=d,+d,=(v),t+>a,Cty,t 

=04(5 x 1x (5) + (1 x 5)= 17.5 m 
~. The correct choice is (d). 


the person moves in the opposite direction of the train's motion, what will 
be his displacement from point x after 5 s? 


Example Ej 


A driver of a car that moves in a straight line notices 


a truck in front of him that moves in the same i 12m wA 
direction with uniform velocity of 25 kmlh, so the ‘ooo 
driver of the car applies the brakes when the car’s (1) (2) 


velocity was 80 km/h and the truck was at 12 m 
from the car. If the car decelerates at 8 mls? , then 
the car collides with the truck after +--+ » 


(075 11s ©22s @34s 


Solution 


0 km, 


When the car collides with the truck, =. — » 
the car will have moved 12 m in 


^ 1 i d J 
addition to the distance moved by ! p= jd d È 
the truck (d,). 1 i "e oo 


- From the second equation of motion: 


1 2 
*dz(v)ttz at ,dzvt 
i i 2 db Integration with Mathematics = P^ 


dedz (v), te La Ê 
1 You can revise how to solve second degree 


e Lif 
d+v,t= (v) tt 25 t equation with one unknown from section (9) 
12 + (6.94 0 = (2222 t) + d x(-8)0) | page (15). 
-4£41528t-1220 — 


EX 
eo 
Co 
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Solving the equation by using the calculator: 

Stabs t,=2.7s 

- Assuming that the car won’t collide with the truck and it will overtake the truck as it is 
moving with negative acceleration till the truck reaches it, so the time taken for that to 
happen is the longer value (t) while the shorter value (t) is the time taken by the car to 
reach the truck in the first time. 

“ t=t=lls 

-. The correct choice i 


What 25 km/h where the car decelerates at 4 m/s”, what will be the time 


| the car's driver applies the brakes when the velocity of the truck was 
if | taken by the car to collide with the truck? 


Ç Test yourself- O RØ 


| Choose the correct answer: 
Ø A car starts its motion from rest in a straight line with uniform acceleration for 10 s 
to cover a distance of 100 m, then the distance covered by it after 20 s from the start 
of its motion equals ............... 


(@) 200 m (6) 300 m (6) 400 m (d) 800 m 


Ø The opposite figure shows two people x, y 100m 
where the distance between them is 100 m. men E 
If they move towards each other where 
person x moves with uniform velocity of 


2 m/s and person y starts his motion from (x) 9 

rest with uniform acceleration of 0.5 m/s, 

then the two people meet after -- . 

(u) 400 s (b) 40 s (©) 26.13 s (d) 1645 
Third equation The equation of (displacement-velocity) 
If a body moves with uniform acceleration in Yi A vi 


a straight line during interval of time (t) where 


its velocity at the beginning of this interval was E Be 


v, and its velocity at the end of this interval is "t m ——Ó— 
Vp then the displacement (d) covered by Ja — —  — id) — — —à 
the body is given by the relation: 

d=vt 1) 

yes Q 

From the first equation of motion: t = © 


a 


QU ig) v (Sy lie CES OUI Ls alegi 


2 2 - a 
Tie 
d= eo 2adevl-vl 


The graph of the third equation of motion for a body's motion that is started to be 
observed when the body was: 


moving with a velocity that doesn't 


at rest (v, = 0) 
equal zero (v, 0) 
will be 
v?(m?/s?) 
vi 
4 
Slope = A = v a 


A car moves with a velocity of 36 km/h on a straight road. 
When the car collides with a concrete barrier, it stops after 
0.5 m of its front part has been smashed, then the average of 
the acceleration of the car during the collision is -eee : 


H 
@ -25 m/s? (5) - 40 mis? 05m 1 EN 
(&) - 50 m/s? @- 100 mis? 

| Solution 


05m hd 


From the third equation of motion: v = v? +2ad 
0= (10? + 2ax0.5) 
— 100 m/s? 7. The correct choice is (d). 


a 


we want to calculate the interval of time taken by the car from the beginning 
of collision till it stops, what will be your answer? 
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| Example E 


Aman drove a car at a uniform velocity of 30 mls. Suddenly, he saw a child crossing the 

street and he applied the brakes after 0.5 s from seeing the child to decelerate the car uniformly 
at 9 mls? till it stopped. So, the displacement of the car from the moment of seeing the child till it 
stopped is 


@65m ®50m ©15m @10m 


Solution 


LEN 
reaction 


When the driver saw the child, he applied the brakes after 0.5 s and during this time interval 
the car covered displacement d, and when the driver applied the brakes, the car decelerated 
uniformly till it stopped after covering displacement d,. So, the total displacement covered by 
the car (d) is: d = d, + d; 


- Displacement of the car during the reaction time till using the brakes (uniform velocity): 
d, = V treaction = 30 x 05 = 15m 
- Displacement of the car when applying the brakes (uniform deceleration): 
From the third equation of motion: 
=y 2 
2a d, =v;-Yi 
“ 2ad,=- v? 


-v  -Q0f 
277a ^ 2x(9) 


d =50m 


^ d=154+50=65m 
<. The correct choice is (a). 


the child was at a distance of 62 m from the car when the driver saw him and 
the child was running in the same direction of the car's motion at velocity 1 m/s, 
would the car hit the child? 


iuc 


ç Test yourself. o 


Choose the correct answer: 
1 The two cars in the opposite figure move in straight tar 


lines at velocities v and 2 v. Each driver of the = ai» e^ Cum v 
two cars applies the brakes, so the cars decelerate —— "ERE, MEX lame Qe Em 
i i i [erus (Vjo=2 
uniformly as shown in the figure. If the displacement = VEN 


of the first car till it stops is d, then the displacement 
of the second car till it stops is ... 


@s8d @4d ! [OPE Q3 


—[Nlotes H 


(1) The opposite triangle would help in solving problems based \ 
on the equations of motion where the number written between 
two (given and unknown) quantities indicates the order of 
the equation that can be used to solve the problem. d © 


(2) The following table shows some special cases for the equations of motion: 


- Abody starts ** Abodystops ** A body moves with 
| from rest (v = 0) i (v,=0) | uniform velocity (a = 0) 


Mid Vr-Vi 
od ond 
d- at 
2 ad - v, 


(3) Type of problems like: “an object moves according to a given relation " You should 
modify the given equation to be similar to one of the three equations of motion and 
then match them to find the required answer. 


[Example Bl 
An object moves with uniform acceleration in a straight line according to the relation; 


d- 14 t+ 10 t, where (d) is measured in meters and (t) is measured in seconds. So, 
the initial velocity and the acceleration of the body are +--+. k 


@ 10 m/s, 10 m/s? 
© 10 m/s, 15 m/s? 
© 14 m/s, 20 m/s? 
@ 14 m/s, 25 m/s? 
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Solution 
q, Clue 


Match the given equation by the similar equation from the three equations of motion. 


The second equation of motion: d = © 
f © 
From equations (1) and (2): 
wevit=l4t 
alphas 
vy at = 100 
^. The correct choice is ©. 


we want to calculate the distance covered by the object after 5 s, what will 
be your answer? 


Example Ej : 


The opposite graph represents the relation between vH atf?) 
the square of velocity (v^) and the displacement (d) 


8 

of a body that moves by uniform acceleration in 

a straight line, hence the time taken by the body 6 

to change its velocity from 2 mls to 16 mls 4 
equals «e P 
@35s 28s 

©19s (12s ice eer 
Solution 

| -—— " Aver. 84s 2 
syg- Vj =2aAd ; reslos nm =o = | mis 
7. Slope =2a=1 z. a=05 m/s? 


From the first equation of motion: v, = v; + at 
1622405t A 1 t=28s 


<. The correct choice is (b). 


the body starts its motion from rest and moves with the same acceleration, 
what will be the time taken by the body to reach a velocity of 16 m/s? 


2 


[Example Ex 


UNIT 


The opposite graph of velocity squared ( y! ) versus v2(m?/s?) 
displacement (d) represents the motions of two bodies a A 
A, B from rest, so the ratio between their final velocities 
y 
after passing the same interval of time E » ) [E $ p 
8 4 2 
(OE: $4 , 
1 31: 1 
61 ot 
d(m) 
1 2: 3 
| Sotution 
m v2- v= 2ad Mi 0 Integration with Mathematics Ha ) 
2.2 ad ry Slope | You can revise the direct proportionality | 
4-0 7 | from section (7) page (1 2. o | 
„ 2a _ Slope), 1-0 _ 8 ee 
“a, (Slp), 1-0 1 
2-0 
s v= y tat à v,=0.v,=at 
After passing the same interval of time: 
i UN NN S 
$ Yn ag 1 
<. The correct choice is (a). 


[Example £l 


Acar that is moving with a uniform 
velocity of 15 mls passes in front of a velocity 40km/h 4273 m/s? 

traffic sign that indicates the maximum Pai 
allowed speed on this road as 40 km/h. 


| WP = 
Just at the instant when the car passes in 


front of the sign, a policeman that stands by his motorcycle beside the sign starts from 
rest to chase the car with acceleration of 3 mls?, then: 


The 
apad y,=15 m/s 


(4) The time taken by the policeman to catch the car is -++--++ ; 


(05s (b 10s (g15s @20s 
(ii) The velocity of the motorcycle at the moment of reaching the car is +++- 5 
@ 10 m/s (b) 20 m/s © 30 m/s @ 40 mis 


(iii) The displacement of the car and the motorcycle from the traffic sign when 


the motorcycle catches the car is -++--++ : 


@50m (b) 100m @200m 
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Solution 


ThS “d=vt 


- The motorcycle moves with uniform acceleration, so from the second equation of motion: 
d=(v)j t+ Fae, (v),=0 


* The car and the motorcycle cover the same displacement from the sign when 
the motorcycle catches the car. 


7 ul 2 
AV lez at 
xl 
15z 2 x3t 
tz10s 


^. The correct choice is (b). 

(ii) From the first equation of motion: 
(v9; = (V, + a, t= 0 + (3 x 10) = 30 m/s 
-. The correct choice is (c). 


(iii) From the second equation of motion: 
de(v) t+ i a, 204(4 x3 x (10) = 150m 
~. The correct choice is ©. 
What) “e want to plot a graph representing the change of velocity (v) 


if for the car (x) and the motorcycle (y) versus time (t), which of the following 
graphs represents this relation correctly? 


v(m/s) v(m/s) v(m/s) v(m/s) 


:2. 


Life application (safety skills) 


© To avoid the dangers of exceeding prescribed speeds and to save souls, traffic 


instructions should be followed such as: 
Leaving an appropriate distance between vehicles to allow the driver to stop safely in 


case of emergency where more spacing between vehicles is required when: 
- The speed of cars gets higher. 

- The road is wet or covered with oil. 

- The vehicles are huge such as trucks. 


@ Test yourself — e Omm 


^ ship was moving in a straight line, so during increasing its velocity uniformly from 
20 m/s to 30 m/s, it covered a distance of 200 m, then calculate the time taken by the 


ship to cover this distance. 


Choose the correct answer : d(m) 
The opposite graph represents the relation as 
between the displacement (d) and the square 
of time (à) for a body that has moves in a straight 20 
line from rest with a uniform acceleration, so the 15 
body's velocity after 10 s is -++--++ 7 10 
@) 25 m/s (b) 50 m/s 5 


[2] 


(c) 100 m/s (d) 125 m/s —— 338 


To watch 
videos of how to 
Chapter solve questions 


Equations of Motion & 
GPS 
(Spam 


Questions on Lesson One 


The questions signed by XÉ- are answered in detail. | @Undersiand ___ OApply _ @Analyze 


Interactive test 


First equation of motion 


Æ What is the time required for a plane to completely stop when landing on a straight 
d runway of an airport, if you know that its velocity was 50 m/s when touching the surface 
of the runway and it decelerates uniformly by a rate of 2 m/s?? 


@5s @10s qoo @25s 


J / 3e A radar monitors the motion of acar ‘that moves on a straight aye with uniform 


acceleration of — 4 m/s?, it finds that the velocity of the car was 18 m/s at 10:05:00 am, 
then its velocity at 10:04:57 am equals -=+ . 


(2) 30 m/s (b) 22 m/s © 14 m/s @ 10 m/s 


e9 Æ A train moves in a straight line, then the time required to change its velocity from 
© 72 km/h to 13 km/h with a constant acceleration of 2 m/s” equals +--+ 
(2062s (82s (c) 11.8 s (d)29.5 s 


o Æ If an object starts motion from rest in a straight line with uniform acceleration and takes 
time t in seconds which is numerically equal to the magnitude of its acceleration (a) in 


m/s? to reach a final velocity of 16 m/s, so the magnitude of its acceleration is «+: 


(3)2 m/s? ® 4 m/s? ©8 )8 mis? @ 16 m/s? 


8 The ( velocity-time) graph that: iopresents the motion of an object that i is observed from 
an initial velocity (v;) which is not equal to zero where it moves at uniform positive 
aeceleration (a) during time (t) is ----------- 


v(m/s) v(m/s) v(m/s) v(m/s) 


aon rA a Z, 


® © @ 
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2 (Understand OApply Analyze 


Second equation of motion 
[57 If the displacement of a body that moves with uniform acceleration is given by 


° the relation; d =v; t + + at? and the body starts its motion with acceleration a = 2 m/s? 
when its initial velocity v = 10 m/s, then its displacement after 10 s is 


(@) 100 m (5)200 m (©)300 m (15400 m 


Q The graph of displacement (d) versus time squared G that represents the motion of an 
M a starting from rest and moving in a straight line with uniform positive acceleration 


d(m) d(m) d(m) d(m) 


E 253) TA 2(s?) a 2) p. 2) 


© Æ The opposite graph represents the variation of the velocity v(m/s) 
of a body versus time during 20 s, so the total displacement 
covered by the body equals -+--+ + 


© 


(a) 108 m 
(5)36m 
(cj18m 


(o 


o 3l€ A body moves in a straight line with uniform velocity of 4 m/s for 8 s, then it moves 
© inthe same direction with a uniform acceleration of 4 m/s? for 6 s, so the total distance 


covered by the body equals ++--++- 
(a) 128 m (580m (268m (56m 


[10] 3€ A body starts its motion from rest and moves in a straight line with uniform acceleration 
* to cover a distance d during a time interval t, so it covers during a time interval 2 t from 


the start of its motion a distance -=-= 
@d (52d (4d @y2a 


®© 3% Two bodies start their motions from rest in straight lines with uniform accelerations to 
* cover a distance d. If the time taken by the first body to cover this distance is double the 
time taken by the second body, then the ratio between the acceleration of the first body 


and the acceleration of the second body Gp is 
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12) Æ Two cars start their motions from rest and from vlr. — asa 


= the same position in two opposite directions with 
uniform acceleration of magnitudes as in the opposite 


asla 


figure. After 10 s, the distance between the two cars , ae a ms 
becomes 300 m, then the magnitude of acceleration (a) s e 
equals +++ 

(@ 1.5 m/s? (5) 300 m/s? (©)2 m/s? @ 30 m/s” 


Æ A train of length 100 m enters a straight tunnel of length 1 km with a velocity of 
© 4 m/s. If the train is moving with an acceleration of 0.5 m/s?, then the required time 
for the entire train to leave the tunnel is +--+- 

@ 550 s (b) 58.81 s ©2031 s @20s 


Third equation of motion 


[14) A motorcyclist has started motion from rest in a straight line at a uniform acceleration of 


a 0.5 m/s?, so its velocity will reach 7 m/s through a displacement of =- 


(8) 24.5 m (5j49 m (698m (4/196 m 


[157 3 A bullet collided with a static target with a velocity of 100 m/s. The bullet penetrated 
" the target | m deep till it stopped, so the average acceleration by which the bullet moved 
inside the target equals «+--+ 
(a) 5 x 10? mis? ®5x10 m/s? O-5x 102 m/s . @-5 x 103 m/s? 


[16] 3K A car was moving with a velocity of 56 km/h so that the minimum distance that would be 
^ taken by the car to stop is 12 m. If the car moves with a velocity of 113 km/h assuming 
that the acceleration is constant in both cases, then the minimum distance that would be 
taken by the car to stop is +++ 
@) 97.7 m 649.2 m (0489 m (2) 244m 


[7 3 Car accelerates uniformly from rest to reach velocity v after covering a distance d, so 
the velocity of the car after covering a distance 2d from starting its motion is =-=- 


(a)v &y[2v (c)2v 4v 


© Æ The opposite graph of velocity (v) versus time (t) vigi 


represents the motion of a car with a uniform acceleration, — 6 T. 
so the velocity of the car after 100 m from starting its 
motion will be ==- 

@ 10 m/s D 10/3 ms 2 

©1072 mis @ 20 m/s pap to 
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More than one equation of motion 


© 3 A body starts its motion from rest with a uniform acceleration, so if its average 
^ velocity equals 10 m/s when it covers a displacement of 20 m, then its average velocity 
during 8 s from starting its motion equals ----------- 


@)2 m/s (p) 40 m/s (c) 10 m/s @ 80 m/s 


® Æ An electron in the cathode ray tube is accelerated uniformly in a straight line from 
^ 2x 104 m/s to 6 x 10° m/s through a distance of 1.5 cm, then the time taken by 
the electron to cover this distance equals +--+- 


(84.98 x 107 s ®501x107s ©5.01x10%s @4.98 x 10? s 


& 3 A car was moving at 20 m/s in a straight line. When the brakes were applied, it 
© decelerated uniformly at 2 m/s”, then: 
(i) The time required for the car to stop equals +-+ 


(8405s (5205s (€)10s @5s 
(ii) The distance covered till it stops equals ===- 

@50m (5) 100 m (6,300 m @ 400 m 
(iii) The average velocity equals ---------- 

(8)2.5 m/s (5)5 ms (©)10 m/s @ 15 m/s 


[227 3k A body was moving with an initial velocity of 40 m/s when it has acquired an 
® acceleration of — 4 m/s”, then: 


(i) The distance covered during 5 s after the body has acquired the acceleration 


equals +--+ 

(8)100 m (5)150 m ©250m @ 300 m 
(ii) The time taken by the body from that moment till it stops equals ~+- 
(ls (25s ()5s @10s 


® Æ A driver saw the red traffic light at 100 m away from him when he was moving 
* with 80 km/h, so he used the brakes to decelerate at 2 m/s”, so which of the following 
sentences is correct? 
(@) The driver wouldn't pass the traffic light. 
(b) The driver would pass the traffic light with 147 m. 
(c) The driver would pass the traffic light with 23 m. 
(d) The car would stop after 9 s from the moment of applying the brakes. 
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e Æ A man was driving a car in a straight road where he suddenly saw a falling tree that 
5 closes the road, so he applied the brakes to slow down the car by uniform acceleration of 
5.6 m/s? nevertheless he hit the tree after 42 s. If the tree was 62.4 m away from the car 
when the brakes were applied, so the velocity by which the car collides with the tree 
equals + 
(8) 3.1 m/s (5) 5.8 m/s © 8.8 m/s @ 17.6 mis 


(25) Æ A vehicle started motion from rest with a uniform acceleration of 2 m/s? for 6 s and 
^ then it moved at uniform velocity for half a minute. Next to that, the brakes were applied 
to decelerate the vehicle to stop within 5 s, then: 


(i) The greatest velocity reached by the vehicle equals +--+. 


(2) 30 m/s (b) 15 m/s © 12 m/s @ 6 m/s 
(ii) The total distance covered by the car equals -.--------. 
(a) 213 m (b) 390 m (c) 396 m @ 426m 


e Æ A car has started its motion from rest with uniform acceleration of 2 m/s?. After 
^ moving a distance of 100 m, the driver turned the engine off, so the car stopped 
5 s afterwards, then: 


(i) The acceleration of the car during the last 5 seconds equals «+--+ 


@ 8 m/s? (5) 4 m/s? (9-4 ms? 
(ii) The distance covered during the last 5 seconds equals w+. 
(2512 m (B) 50m (590m @ 150m 


& Æ Two cars A and B start their motions from rest in straight lines from the same point at 
* the same instant. If car A moves with acceleration a and car B moves with acceleration 
1.5 a so that after 50 s the velocity of car B becomes larger than the velocity of car A by 
50 m/s, then: 


(i) The acceleration a equals -+--------. 


@ 0.2 m/s? (504 m/s? © 1 m/s? @ 2 m/s? 
(ii) The difference between the covered distance by the two cars A and B equals = 
@ 625 m (B) 1250 m © 3750 m @ 4375 m 


[28] Æ The displacement (d) of a body that moves in a straight line at any instant (t) is 
* calculated from the relation: d = 5 t — 3 t2, then: 

(Given that: (d) is measured in meters, (t) is measured in seconds) 

(i) The initial velocity of the body equals +... 


®© 11 m/s (5) 8 m/s (©) 6.5 m/s (d) 5 m/s 
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(ii) The acceleration by which the body moves equals «+--+ 


@-6 mis? (53 m/s? ©-3 m/s? @6 ms? 
(iii) The time taken for the body to stop equals -++--++ 

@063s (5035 (50835 @ 093s 
(iv) The velocity of the body after covering a distance of 2 m equals -+++ 
(3) 21 m/s (5) 13 m/s (c) 7.5 m/s (d) 1 m/s 


[291 3& An object is moving in a straight line according to the relation; t = 4v- 6 where (t) 


* isthe time of motion measured in seconds and (vj) is the velocity of the body measured 


in meter/second, then: 

(i) The initial velocity of the body equals -=+ 

(2) 24 m/s (5) 12 m/s © 6 m/s (d)3 m/s 
(ii) The acceleration by which the body moves equals ++--++- 

(554 m/s? (-4ms? (52ms? (j-2ms? 
(iii) The distance covered during 10 s equals -+--+ 


(2)320 m (6) 220m (© 160 m @ 130m 


[30] 3K A body is moving according to the relation; t = „so the velocity of the body after 


e $ 
4sis-- 


(Knowing that: (d) is the displacement of the body measured in meters, (t) is the time of 
motion measured in seconds) 
(3) 2- ms ($)3 ms ($4 m/s @ 12 m/s 


& Æ A body moves in a straight line with a uniform acceleration according to the relation; 
T UL y 36 + 5d where (d) is the displacement of the body measured in meters and (vy) is 


the velocity of the body measured in meter/second, then: 


(i) The initial velocity of the body equals -- 


(8) 8 m/s (5) 6 m/s (5)5 m/s @ 3 m/s 
(ii) The acceleration by which the body moves equals ----+------ 
(8)2.5 mis? @3 ms? ©45 m/s? @5 mis? 


(iii) The displacement of the body after 20 s equals -+++ 
(a) 145m (5) 560 m (c) 600 m (d) 620 m 
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(iv) The distance covered by the body when it reaches a velocity of 20 m/s equals ----------- 3 
®© 72.8 m (5) 364 m © 36.3 m @ 18.2 m 
(v) The velocity of the body after 15 s equals ----------- 
@ 21.7 m/s (5) 42.5 m/s ©) 43.5 m/s @ 50 m/s 
(32) Æ The opposite graph of displacement (d) versus time dim) 
squared (à represents the motion of a body with 25 
a uniform acceleration, then its velocity after 10 s 20, 
from starting this motion equals -++--++ 15 
(2) 25 m/s (©) 50 m/s 10 
(c) 100 m/s @ 25 m/s 5 5 


e Æ The opposite graph of velocity squared (2) 


versus displacement (d) represents the motion of 


vH m/s?) 
a body with a uniform acceleration. What is the 
acceleration and the time of observing this motion? 
()-5nm/si155s (6) - 3.33 m/s2, 2s 

© -5 m/s?, 501 s GD^[5 mis, l3 s 


& Æ The opposite graph represents the relation between v(m/s) 
^ the velocity and the time for two bodies A and B that 
move from rest in a straight line, then: 


(i) The displacement of body A after 6 s equals ----------- 


(a) 270m (5) 150m 

(c) 135m @ 120 m 

(ii) The displacement of body B after 6 s equals -+-+ 
(a) 180m © 90m 

(€) 75 m (D 15m 


(iii) The time taken by body B to cover the same displacement of body A after 6 s 
equals +--+- 


(a) 6925 ®735s ©7748 (d) 7925s 
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& Æ The opposite graph represents the relation between v?(m?/s*), 
* the square of the velocity (v?) and the displacement (d) 4 A 
for two bodies A and B that start their motions from rest, 
so the ratio between the final velocities of A and B 3 
v 
(A) after passing 5 s is ===- 2 
B 
B 
1 
(ES Oki 
1 3 d(m) 
Ox OF; 1 


& + A body starts its motion from rest with a constant acceleration in a straight line. If its 
* average velocity during 8 s starting from the beginning of the motion equals 1.5 m/s, so 
its instantaneous velocity after 30 s from starting the motion equals -+ 
(2) 154 m/s (5) 12.5 m/s (c) 11.25 m/s @ 9.25 m/s 


o If the displacement (d) covered by a body during a time interval t is given by the relation; 
* d= 4 at”, where (a) is the acceleration of the body. 


Mention the conditions that makes the previous relation applicable for the motion 
of a body. 


he opposite figure represents the graph of velocity 
* versus time for two objects A and B that started their 
motions from rest in a straight line. 


(a) Which object has moved with a greater acceleration? 
And why? 

(b) Which object has covered a greater distance? 
And why? 


e The opposite figure illustrates a ball rolling down 
^ from rest a smooth inclined plane with a uniform 
acceleration. Points (A, B, C and D) indicate 
the ball position every 0.5 s. 
Based on the figure, answer the following: 
(2) How can you deduce from the figure that the ball is 
speeding up? 

(^) Calculate the balls acceleration if the distance between (A) and (D) is 2 m. 


[47 An object starts its motion in a straight line from position x; with an initial velocity v; 
* moving with a uniform acceleration. Prove that its final position (xy) can be determined 
from the relation; xp — x; + 4 (v;* vpt 
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Questions that measure 


Choose the correct answer : 


o A runner traverses a straight racetrack of length 100 m in 17 s, where he moves the first 
3 seconds with a uniform acceleration a for a distance d to reach a velocity v and after 
covering this distance he continues the rest of the race by this velocity (v), so the values of 
a and d respectively are === 


(8) 0.8 m/s”, 3.63 m (5) 0.8 m/s?, 9.68 m 
© 2.15 m/s?, 3.63 m @ 2.15 m/s”, 9.68 m 
e9 The opposite graph represents the change in the velocities v(m/s) 
of two bodies A and B versus time, so the difference between 10 A 
their displacements equals «+++. dq 
@10m 1 rev 
(b) 50m 
(© 30m y 
(d) 60m * 
E E Arh tH 


@ Two cars start their motions from rest at the same 
starting point and move in the same direction as in fih» - nhe 
the opposite figure, if the distance between them 
becomes 200 m after time t, then the distance di BAS 
between them after time 2 t will be -+ 
(2) 200 m ®© 400 m (c) 800m @ 1600 m 


(4) A tiger started running when it saw a deer running at uniform velocity of 2 m/s at 15 m 
far from it. If the tiger ran at acceleration of 2 m/s? in the same straight line, then the tiger 
catches the deer after: 


(i) passing a time of +--+ from starting the motion. 

@5s 4s ©25s (is 
(ii) covering a distance of =-=- 

(a) 25 m (515m (c) l0m (5m 


(Qi) vo 12) [CHE OLS) old «Us palgi 
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C5) In the opposite figure, a static police car (A) that was 
at a distance of 9.8 km from the junction of two roads 
received a report about car (B) that is moving with 


Nt 


uniform velocity of 40 m/s on this road. If the police car | 
moved with an acceleration of 4 m/s? immediately to 98km —— ? 
stop car (B), hence it reached the junction before car (B) 
by 30 s, so at what distance was car (B) from the junction | 
when the policeman received the report? B i» 
(558 km (54 km 
(c)3 km (d) 2 km 
Qo The opposite figure shows a car that was moving Direction of motion 
with uniform velocity on a straight road, the car's ym 
driver suddenly saw a truck broken down at 45 m a —— 


apart from him, so he applied the brakes to decelerate 

the car by 2.77 m/s per second, but the car in the end 

collided with the truck with a velocity of 5.35 m/s 

so the time elapsed between applying the brakes and 

colliding with the truck equals -+++ 

(a)2s (4s (c)6s ()8s 


o The man in the opposite figure starts his motion from A B 
rest with an acceleration of 0.5 m/s? at lamppost A till 
his velocity reaches 2 m/s, then he moves uniformly by 
this velocity until he reaches lamppost B, so the total 


time of the man's motion is = ===- 


@4s 8s ee 
© 12s @ 16s 
o The opposite figure shows a car moving with a 
* uniform acceleration a to cover a displacement d Yee 
over a time interval t. If the velocity of the car N ce 
at the end of this interval is vp, so which of po €——— "— 


the following relations is correct? 


()d-- la? (5d-2wt-a? 
Qdewt-la? — @d= i (vit a) 
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o9 A car was moving with uniform acceleration in a straight line. If the velocity at a certain 
moment was 30 m/s and after 5 s from this moment its velocity became 10 m/s, then the 
distance covered through the third second only of this interval equals -+ 


(a) 32m ®28m ©22m @ 20m 
Answer the following questions : 
© Explain why the following situation is impossible: 


“A body starts its motion from rest in a straight line with uniform acceleration to cover 
a distance of 50 m through 10 s till its final velocity after this time equals 8 m/s”. 


ib Applications of Motion with Uniform 
Lesson Two Acceleration (Free Fall - Vertical Projectiles) 


© In the previous lesson, we talked about the equations of motion that describe the motion of 
objects at uniform acceleration and now we will study some applications of motion with 
uniform acceleration, such as: 


Free fall Projecti! 


=m ge 


© When a rock and a feather are dropped from the same height 
at the same moment inside a tube filled with air, we notice that 
the rock reaches the bottom of the tube first (figure (1)) where 
the two bodies during falling are under the effect of two forces: 
1, The gravitational pull of the Earth (their weights). 
2. The air resistance to their motion, 
since the collisions of air molecules with the object affect 
the velocity of falling of light objects (the feather) more 
than that of heavier objects (the rock), we find that Figure (1) 
the rock reaches the bottom of the tube first. 
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© If we repeat the previous experiment but with evacuating the tube from air, we notice that 


the rock and the feather reach the bottom of the tube at the same moment (figure 2) which 


means that when they fall under the effect of their weights only, they move with the same 


acceleration. 


© The motion of bodies in the gravitational field 
under the effect of their weights only with 
neglecting the air resistance is called free 
fall and the experiments prove that the free 
falling bodies move with the same uniform 
acceleration regardless of their masses which 
is called free fall acceleration whose average 
value at the Earth’s surface is 9.8 m/s? and its 
direction is towards the center of the Earth. 


© When studying the motion of any body in free fall, 
we should assume a reference (positive) direction of 
motion and relative to it the sign of the acceleration 
is determined and in the following we will assume 
that the positive direction of motion is the direction 
of the initial velocity of the body. 


E Distinguished Scientists 


Galileo 


Galileo proved that: 


Falling objects of different masses, when neglecting air resistance, 


reach the ground at the same time. 


He put an end for Aristotle's idea that implied: *Heavy objects 


would reach the ground in shorter time interval than 
by lighter objects". 


He proved this by dropping two objects of different masses 
and equal volumes down the leaning Tower of Pisa in Italy. 


— [Vlote: 


» The free fall acceleration varies 
slightly from one place to another 
on the Earth’s surface because 
the Earth’s shape is not completely 
spherical but it is ellipsoid, where 
its equatorial diameter is bigger than 
its polar diameter, so the free fall 
acceleration varies depending on the 
distance from the Earth’s center, but 
we will neglect this slight variation 
during our study. 


that taken 


UNIT — 
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m Nlotes: 


(1) When objects move under the effect of gravity, the equations of motion with uniform 
acceleration are applied using letter “g” instead of “a” for denoting the acceleration due 
to gravity as follows: 


| yeytet | ¢ id=v,t+p8e | . | 2ed = v?—v? | 


(2) The opposite figure represents a recording for the positions of 
a body that falls freely from rest through equal intervals of time 
and the following table shows the instantaneous velocity of this 


uoroerp uono 


body at each second and the distance covered by it away from 
the falling position (consider g = 10 m/s’), 
The instantaneous The falling The time 
velocity (m/s) distance (m) taken (s) 
0 0 0 
10 5 1 
20 20 2 
30 45 3 
40 80 4 
50 125 5 
t lg t 
gl 7 gt 
We notice that: 


© The velocity of the body increases uniformly with time where V= t according to 
the first equation of motion (v, = v; + gt), so we find that the instantaneous velocity 
of the body at the end of the 1* second (t = 1 s) is 10 m/s and its instantaneous velocity 
at the end of the 2" second (t = 2 s) is 20 m/s. 


© The displacement of the body increases non-uniformly with time where d œ a according 

^ to the second equation of motion (d = i gt), so we find that the displacement of the 
body is 5 m during the 1% second and its displacement is 15 m during the 2™ second 
only (20 m during the two seconds). 
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[Example E 


An apple fell freely from a tree and hit the ground after 1 second. then: 


(g=10 mls?) 
(i) The velocity of the apple at the moment of hitting the ground equals .-..........- 


@7 m/s (b) 8 m/s ©9 m/s (d) 10 m/s 
(ii) The average velocity of the apple through its fall till reaching the ground equals «+++ 
(8) 1 m/s (53 m/s (€) 5 m/s (d) 7 m/s 


Solution 


Assume that the positive direction of motion is downwards. 
(i) X, 2 v *gt-0- (10 x 1) z 10 m/s 
-. The correct choice is (d). 


c M*V 1040. : 
(ii) V= 2 = 9 =5m/s 


^. The correct choice is ©. 


we want to calculate the height from which the apple fell above the ground, 
what will be your answer? 


[Erample E 


A stone fell from the top of a building. If the stone passed by a man standing in a balcony 

that was 5 m high above the ground 2 s later (consider: g = 10 mls”), then: 

(i) The building height equals -- 
13m ®19m 


©25m @3lm 
(ii) The stone velocity at the moment of passing by the man equals .............-.- 
10 m/s © 15 m/s 


© 20 m/s @ 25 m/s 
Solution 


Q, Clue 
The height of the building is the distance covered by the stone from the top of 


the building to the balcony (d, ) added to the height of the balcony above 
the ground (d, ). 


2 


Assume that the reference (positive) direction of motion is downwards. 


UN 


(0d, 2v te lgé-0«(d x10x 2) 220m 
h=d,+d,=5+20=25m 
^. The correct choice is ©. 

(ii) v= Vv, + gt=0 + (10 x 2) = 20 m/s 
~. The correct choice is ©. 


we want to calculate the velocity of the stone at the moment of reaching 
the ground, what will be your answer? 


Example E 


The opposite figure represents a boy holding a ball. If 
the ball is dropped to fall freely from rest, then the ratio 
between the instantaneous velocity of the ball when it 
passes by point y and its instantaneous velocity when it 


passes by point k is «e 
1 1 
G4 &i 
al. e 
Solution 


2- 
vievi+2ed — — GÀ 
Integration with Mathematics oe 


a0 You can revise the direct proportionality 
n Vi22gd | from section (7) page (12). 
2 
C Sy dy Nom d 
vd d, 3d 3 “Wy 13 


<. The correct choice is ©), 


we want to determine the ratio between the time taken by the ball to reach 
What point y and the time taken by the ball to reach point ( from the start of 


motion (<=): what will be your answer? 
t 


p 
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The following table records the values of velocity (v), displacement (d) and time (t) of 
a freely falling object: 


t(s) d (m) v (m/s) 

0 0 0 
0.5 125 5 

1 5 10 
15 nas | 15 

2 20 20 


(i) Use the recorded data to plot the graphs of displacement versus time and velocity 
versus time that describe the motion of the object. 


(ii) What can be concluded from the increase in spacing between the object positions at 
equal intervals as time passes? 


(iii) Calculate the displacement and the velocity of the object after 3 s from the moment 


of its falling. 
Solution 
Assume that the reference (positive) direction of motion is downwards. 
@ d(m) v (m/s) 
20 20 
15 15 
10 10 
e 5 
0 OS. d. Ise *X te 0 05. 1 Ls 2 t9 


(ii) The increase in spacing between the object positions at equal intervals as time passes 
indicates that the object moves at increasing velocity (positive acceleration) which 
means that the velocity and the acceleration of the body are in the same direction. 


(iiij From the (velocity-time) graph: 


g = Slope = Ay 220-0 = 10 mis? 
d=vt+} g? 


=0+ 5 x10x(3}=45m 
vp=v;+gt=0 + (10 x 3)=30 m/s 


(Qr : pg) V | leAt CES) OW shi ja agi 


Practical Determining the free fall acceleration (the acceleration 


TIS 


Experiment due to gravity) 


1. Experiment Objective: 


Determining the free fall acceleration (the acceleration due to gravity g). 
2. Experiment Idea: A 

e Measuring the time (t) taken by a water drop to fall freely through a vertical 
displacement (d). 

» Finding the free fall acceleration (g) by knowing both 
of (t) and (d) and applying the second law of motion. 

.* Tools: 

1. A jar of water provided with a tap that controls 

water dripping. 


2. A stopwatch. 


3. A metal dish to produce sounds of water splashes, 


4. Meter tape. Metal dish 


4. Procedure: 


1. Adjust the metal dish directly below the tap opening at a distance (d = 1 m). 

2. Control the tap to allow a water drop to fall just at the instant of hearing the previous 
drop hitting the dish base, accordingly the time taken by the drop to fall becomes equal 
to the time between dripping two successive drops from the tap. 


3. Record the time taken by 50 successive drops to drip using the stopwatch. 


Then, find the time between two successive drops (t) which is the time of drop falling. 


4, Repeat the previous step several times then find the average time taken by one drop to 
- fall. 


5, Find the acceleration due to gravity (g) using the second equation of motion, where: 
x la 
d=vit+ jy at 


PLU j a-g 


me ao Eo ae 
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In an experiment to determine the acceleration due to gravity using freely falling water 
drops, the distance between the tap nozzle and the plate base was 1 m. If the time taken 
by 100 successive drops is 45 s to fall and reach the plate, then the acceleration due to 
gravity Is «m 


@ 9.75 m/s? (b) 9.80 mis? © 9.88 m/s? @ 10 m/s? 


Solution 


" t 
Time taken by one drop to fall (t) = MN DRE. - ES = E 2045s 


vdevted g=} g? 


223. 2x1 9 gg m/s? 
t (0.45)* 


<. The correct choice is ©, 


ç Test yourself — —— [Answers] 
' Choose the correct answer: 

| [1] Which of the following statements is correct for a body that is falling 
freely with a constant acceleration 9.8 m/s?? 

The body falls a distance of 9.8 m after passing the first second. 
(b) The body falls a distance of 9.8 m every second. 

© The acceleration of the body changes by 9.8 m/s? every second. 
@ The average velocity of the body during the first second is 4.9 m/s. 


| A metallic ball falls freely through 4 levels 
J, K, L and M that are at equal distances from each 
other as in the opposite figure, then ................ 


The highest average velocity of The least time taken by 
the ball is between the two levels | the ball is between the two levels 
[e LK LK 
(b) LK L.M 
© LM LK 
© L.M L,M 


2 


UNIT 


Projectiles l 
Vertical projectiles | Projectiles at an angle 


| First | Vertical projectiles 


© The motion of the bodies that move under the 
effect of the acceleration due to gravity only is 
called free fall regardless the direction of motion 
of the body or its initial velocity. 


© When a body is projected vertically upwards at 
initial velocity v; by neglecting the air resistance, 
it will move with the free fall acceleration and the 
direction of the acceleration will be opposite to v 
the direction of motion (velocity), so the velocity 
of the body decreases gradually as the body 
gets higher till its velocity reaches zero at the 
maximum height reached by the body. 


Riking of the body Falling of the body 


The velocity of the body 
increases, since the 

direction of acceleration 
is the same as the 

ion of velocity 

it 


di 


© At the maximum height, the body stops for an 
instant and then it starts to fall which means it 
reverses its direction of motion and it moves 
towards the Earth’s surface with the acceleration 


| The velocity of | 
‘the body decreases, | 
| since the direction | 
| of acceleration | 
| is Opposite to i 

| 

i 


due to gravity and in the same direction of 
A 3 d the direction of | 
acceleration, so the velocity of the body increases velocity. l 


gradually as it approaches to the Earth’s surface 
where: 


= its velocity at the same level - | 
(height) when it is falling down 


| The velocity of the object when o 
| it is projected upwards 


| The time of rising to the maximum [-] The time of falling to the same 
height level of projection 


— [Nlote: - — = 
+ When a body is projected vertically upwards, its velocity decreases uniformly till it 
vanishes at the maximum height and the body becomes at rest at that moment but its 


acceleration at this moment doesn’t equal zero and it is equal to the free fall acceleration. 
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An object is projected vertically upwards at initial velocity of 98 mls from the ground, 


then: (g- 9.8 mls?) 
(i) The maximum height reached by the object is ................ 
@ 490 m (b) 530 m (575m ($611 m 
(ii) The time taken to reach that height is... uus 
@25s ®5s (975s (à) 10s 
Solution 


Assume that the positive direction of motion is upwards. 
hy2 "A 
(i) vg - v 2-2 gd 


M-YP 0-(8y _ 


d= ———— - 490 m 
-Z& 22x98 
*. The correct choice is (a). 
(ii) Vp Vu-gt 


g 
«. The correct choice is (d). 


we want to calculate the time taken by the object to return to the ground 
from the moment of projection, what will be your answer? 


[Erample E. 


A ball is projected vertically downwards with initial velocity 8 mls from a height of 30 m, 


then the time taken by the ball to reach the ground is ................ (g 2 9.8 mls?) 
(8)0.87 s (1.795 (3.145 (0522s 


Solution 


Assume that the positive direction of motion is downwards. 
vE =v? +2 gd = (8 + (2 x 9.8 x 30) 

Vp = 25.53 m/s 

LAE: 

25.53=8+98t 

t-21.795 


a 
e 
N 


Another Solution: Integration with Mathematics iz pape 


dewtelgà 
You can revise how to solve second degree equation 


B= Sts G x98 x Č) with one unknown from section (9) page (15). 
49 +8t-30=0 — — 

By using the calculator to solve the equation: 

4t212798 

~. The correct choice is (b). 


the ball is projected vertically upwards with the same initial speed, what 
will be the time taken by the ball to reach the ground? 


[Example E —: = 


The table below records time, displacement and velocity of an objeċt projected vertically 
upwards at initial velocity 20 mls: 


Time (s) o Les[ala5]|2]25]|-9 [55] 4 
Displacement (m)| 0 8.75 15 | 1875) 20 | 18.75) 15 8.75 0 
| Velocity (m/s) | 20 | 15 | 10 | 5 | o | -5 | -10| -15| -20 


This motion can be represented by the following diagrams: 


Q d(m) v(m/s) 


: Pu 


Projectile trajectory Change of displacement with time Change of velocity with time 


(a) Determine the object velocity at the points P, Q and N from the (displacement-time) 
graph and from the (velocity-time) graph. 

(b) What is the value of the line slope in the (velocity-time) graph? What does it 
represent? Why has it got a negative sign? 

(c) Calculate the distance and displacement from the start to the end of the journey. 
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Solution 


(a) From the (displacement-time) graph: 
The velocity of the body at any point equals the slope of the tangent of the curve 


at that point. 
24d. 
Slope = wt 
Ad _ 20-10 
YEA F =10 m/s 
B ANS 15.505 
YQ 70 
— Ad | 10-20 Zu fs 


N At 35-25 
From the (velocity-time) graph, we obtain the same values. 


our (AV. Ys 20 2 
(b) Slope of line = Abg 7 10 m/s 


The slope of line represents the acceleration of the object (free fall acceleration). 
The negative sign indicates that the object velocity decreases as it goes further from 
the ground. 

(c) Distance (s) = 20 + 20 2 40 m 
Displacement (d) = zero 


[Example E] 


A ball is projected vertically upwards with initial velocity v to reach maximum height h 
after time t. If it is projected vertically upwards with initial velocity 2 v, then the maximum 
height reached by the ball would be 


G2n 2h ©4h @ 16h 
Solution 
Assume that the positive direction of motion is upwards. 
vio V2 ad à v,=0 
- v =—2gd 
2 
3, OD Dom v a 
4,* wy 4 Qw 4 
d, -4h 


. The correct choice is ©), 


the ball is projected vertically upwards with initial velocity 3 v, what will be 
the time taken by it to reach the maximum height in terms of t? 


| 
:2 


cams 


The opposite figure shows a boy that throws a stone vertically 
upwards from the top of a building with velocity 20 mls. If the 
height of the stone from the ground at the moment of projection 
is 50 m, then: 


(8) 10 m/s 
© 18 m/s 


returns to its point of projection is .. 


© 204s 
@507s 


(ii) The maximum height (h,) reached by the stone from 
the point of projection is ............... 


(138m 
©204m 


(iii) The magnitude of the velocity of the stone when it 


(b) 15 m/s 
(d) 20 m/s 


(g 2 9.8 mls?) 
(i) The time taken by the stone to reach the maximum height 


E: n c 


The ground 


(iv) The magnitude of the velocity of the stone and its displacement after 5 s from 


the moment of projection are ...............+ 


The magnitude of the The displacement 
velocity of the stone of the stone 
®© 29 m/s 22.5 m downwards 
Io) 29 m/s 17.25 m upwards 
© 25 m/s 22.5 m downwards 
@ 25 m/s 17.25 m upwards 
Solution 


(i) When the stone reaches the maximum height: 


v= +at=v; -gt 
0=20-9.8t 
t=2.04s 


<. The correct choice is (b). 


Assume that the positive direction of motion is upwards. 


50m 
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(i) h, ev te dae 


a lse 
=t- et 
= (20 x 2.04) - ($ x 9.8 x (2.04?) = 20.4 m 
7. The correct choice is ©. 
(iii) The magnitude of the velocity of the stone when it returns to its projection point = 
The magnitude of the velocity of the stone at the moment of projection = 20 m/s 
-. The correct choice is (d). 
(iv) VLAAE: 
=v,-gt 
= 20 - (9.8 x 5) =— 29 m/s 
1 


2 
d=vt+7at 


=vt-4 g? 
=(20 x 5)-(} x 9.8 x (5})=-22.5 m 


~. The correct choice is @). 


What | the height of the stone from the ground at the moment of projection is 30 m, 
if 


which of the calculated values will change? 


o Test yourself mem 


$ ll Choose the correct answer: A rock is ejected from the opening of a volcano vertically 
upwards with velocity 30 m/s, then its velocity when it returns back to the opening of 
the volcano is ................ 

equal to 30 m/s © equal to — 30 m/s 

© greater than — 30 m/s (o 


| BAballis projected vertically upwards to reach the maximum height (h) after 3 s, 
(g = 10 n/s?) 


“then calculate the value of h. 


(Qi pe [en [Cee ESN) ol «us Ja agi 
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Chapter ^ 

d Uniform Acceleration sie Nd 
Questions on Lesson Two (Free Fall - Vertical Proje ctiles) & 
GPS 
The questions signed by 2€ are answered in detail, | ®Understand OApply Analyze - ES] 


| First | Multiple choice questions 
Interactive test 


0 When an object falls freely, its - 


Free fall 


-- changes from one point to another. 


* PN í , 
(a) mass (b) velocity © acceleration @ density 


e9 Two bodies of different materials having the same volume fall freely together from 
the same height, neglecting the air resistance, which of the following statements is correct? 
(@) The heavier body reaches the ground first. (5) The lighter body reaches the ground first. 


(c) The heavier body accelerates more. (@ They reach the ground at the same time, 


© If a body falls freely from a building of height (d) where it takes time (t) to reach the base 


* of the building, then the height of the building is given by the relation; ===- 


@d=gt dsg? Qdslg (deg gt 


o An object falls freely. Given that (g = 9.8 m/s?), its velocity 3 seconds later becomes «s 
e (8294 m/s (5) 98 m/s © 19.6 m/s @ 9.8 m/s 


e 3 Two spherical bodies of masses 5 kg and 2.5 kg that have equal volumes fall freely 
* froma point 10 m high above the ground, then the time taken by each body to reach the 


ground is --------+---- respectively. (g- 9.8 m/s?) 
(8) 143 s, 1.43 s ®143s,0.48s @©)1L01s,101s @ 1.01 s,0.34 


[6] + An object falls freely from a point that is 3.2 m high above the Moon's surface. If it takes 
© 2sto reach the surface, then the acceleration due to Moon's gravity equals =-= -+-+ + 


(8)3.2 m/s? (E) L6 mis? (6) 0.8 m/s? (8) 0.4 m/s? 


[7] Æ An object falls freely from 5 m high point above the ground, then: (g — 9.8 m/s?) 
` G) The velocity of the object when it reaches the ground is «+--+ 
(8) 9.9 m/s (5) 7 m/s (€) 4.95 m/s (d) 44 m/s 
(ii) The time taken by the object to reach the ground is -+--+ + 
@101s (098s (9075 @045s 


» Questions on Chapter 2 | Lesson Two a 
. 


[57 The graph that represents the relation between the displacement (d) and the square of 
^ the time (à) for an object that falls freely from rest is ----------- 


d(m) d(m) d(m) d(m) 
a LZ ?(s2) m LA 
(5 © 


| Æ In an experiment to determine the acceleration due to gravity using water drops that 

^ fall freely, the distance between the tap nozzle and the plate base is 1 m. If the time taken 
by 100 successive drops to hit the plate is 45 s, then the free fall acceleration according to 
the results of the experiment equals «-------- - 


@9.7 m/s? (59.8 m/s? (©) 9.88 m/s? 


[10] Æ The opposite figure shows a ball in a free fall starting from 
* position A, so the ratio between the bik aa of the ball at 


MONT B and at position C GB) equals «+ (gzl0 m/s?) 
He 

@+ 6 

(C @ l 


oO 3 A ball falls from a height h above the Moon surface to reach the Moon surface after 
time t, with velocity v, and another ball falls from an equal height h above the Earth 
surface to reach the Earth surface after time t; with velocity v5, so which of 
the following choices is correct? 

(Knowing that: The free fall acceleration on Earth is 6 times the free fall acceleration 


on Moon) 
The relation between v; and v; | The relation between t, and t; 
@ MESZ DES 
(5) ES tj «t 
7 © VES tjt 
@ MESZ t <t 


e 3 If a body falls freely such that its velocity after covering a distance of 1 m from the start 
of its motion is v m/s, then its velocity after 1 s from the start of its motion is 


Gv (2v ex CLER 


- 
= 2 @ Understand O Apply @Analyze 


® 3& A piece of lead was dropped from 10 m high above a lake surface, then it hit the surface 
of lakewater at velocity v to dive into water with an average velocity that equals 0.1 v till 
reaching the bottom of the lake after 6.5 s from the instant of hitting the surface of water, 
then the depth of the lake equals -------- . (g=10 m/s) 
@ 91.91m (5) 65 m © 919m (265m 


®© 3 An object falls freely as in the opposite figure from 

* point (A) to point (C) passing through point (B) at the 

middle of the distance, then the ratio between the time 

of motion of the object from (A) to (B) and the time of 
motion from (A) to (C) equals ++ - 


(9 
OF 


1 
@ 2 


yall 
© 
c 42 
Vertical projectiles 


© Body A falls freely from height h towards the ground and at the same instant. Body B 
is projected vertically upwards from the ground. If the two bodies meet at height i. 


2 dj " aay. 
then the ratio between the accelerations of the two bodies (a5) is eem 


PI, a 
Gl © =l ©z<! (Due 0 


[16] Two solid balls of the same volume, one of them is metallic and the other is wooden, are 
* projected vertically upwards from the same level with the same initial velocity, given that 
the density of the metal is higher than the density of the wood, then =+. ` 
(a) the two balls return to the level of projection together 
(Ð) the metallic ball returns to the level of projection first 
(©) the wooden ball returns to the level of projection first 


(0) we can't determine the answer 


[7] When projecting a body vertically upwards, then: 


* (i) During ascent -+ 


i The direction of velocity The direction of acceleration 
@ downwards downwards 
(b downwards upwards 
© upwards downwards 
®© upwards upwards 


(ii) During falling -+-+ - 
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f The direction of velocity The direction of acceleration 
(a) downwards downwards 
(5 downwards upwards 
© upwards downwards 
@ upwards upwards 


®© If a body is projected vertically upwards assuming that the positive direction of motion is 
upwards, then which of the following choices is correct at the maximum height reached 
by the body? 


Body’s velocity j Body’s acceleration 
© 0 z 
® 0 -g 
© Maximum g 
(d) Maximum -g 
®© Æ The maximum height for a jump recorded by a player in a basketball game was | m, 
" sothe flight time of this player in air is =- : (e = 10 m/s?) 
x —M— 
ot, (55s ©2155 Q4. 


& Æ A body is projected vertically upwards to reach maximum height of 80 m, then: 
[ ] y 
(g = 9.8 m/s?) 
(i) The velocity of projection is ~- : 
(2) 39.6 m/s (6) 28 m/s @ 14 m/s 
(ii) The time taken by the body to return to the point of projection is =- 
(8285s (5404s (9531s (08.08 s 


(c) 19.8 m/s 


ae Æ A body was projected vertically upwards with initial velocity 98 m/s, then: (g=98 m/s?) 
E] 


(i) The velocity of the body after 5 s from the moment of projection equals ---------- . 


(@ 147 m/s (5) 93 m/s © 49 m/s (4) 24.5 m/s 
(ii) The maximum height reached by the body is -+--+ : 
(a) 980 m (p)490 m (414m (10397 m 


UNIT —^ 


2 Understand OApply @Analyze 


(iii) The total time taken by the body from the moment of projection till it returns again to 


the point of projection is === E 
(8)10s (51895 (91975 @20s 


e Æ An object is projected vertically upwards with initial velocity of 60 m/s, then: 
© (g=10 m/s?) 
(i) The time taken by the object to reach a velocity of 20 m/s as it ascends equals =+- . 


(8s OLH ©2s @ 0.25 s 
(ii) The height of the object when it reaches a velocity of 20 m/s is === + 
(@ 320 m ®© 200m (c) 160 m (d) 80m 
& Æ A stone is thrown vertically dem ards at velocity of 10 m/s from the edge of a well 
" to reach the bottom after 4 s, then the depth of the well equals -+++ -+++ - (g=10 m/s?) 
(a) 80m (b) 120 m (c) 160 m (d) 240 m 


(24) The graph that represents the relation between the square of velocity (v?) and 
* the displacement (d) of an object that is projected vertically upwards at an initial 
velocity (vj) till it reaches its maximum height is =e + 


v?(m?/s*) v'(m?/s*) v(m"/s*) vi(m'/s*) 
N. Fr um W.. 
© ® © @ 


e The graph of velocity (v) versus time (t) that represents the motion of an object which is 


* projected vertically upwards and returns back to the point of projection, assuming that 
the direction of initial velocity is positive, is  - 


v(m/s) v(m/s) v(m/s) v(m/s) 


= M. lee T 
: 
@ (b © 
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& Æ The opposite graph of velocity versus time 


D represents the motion of a body that is projected ie 
vertically upwards, then: 
(i) The time taken by the body to reach the maximum i 
height equals -.-.---.---- : 9 25 SN 75 10 *6) 
@25s ®5s -25 
(75s @ 10s -50 
(ii) The maximum height reached by the body is «+--+... 
(8250 m (5)225 m 
(c) 125 m (d)62.5 m 


27) A rock is projected vertically upwards where it reaches the maximum height (d) after 
time (t), so its average velocity from the moment of projection till it returns to the point 


of projection equals =- 5 


@ zero ot 2$ @t 


® 3 Two balls a and b are projected vertically upwards such that ball a is projected at 
: velocity v and ball b is projected at velocity T If the maximum height reached by ball b 


is h, then the maximum height reached by ball a equals «+--+. 


@2h (52h (4h (58h 


9 Æ Two objects A and B are projected from the t top of a building with the same speed, 
whereas A is projected upwards and B is projected downwards. If the mass of A is greater 


than the mass of B, then -++--++ at the moment of reaching the ground (by neglecting the air 
resistance). 
(8) V4 7 Vp (B) v4 « vg Ova, = vgsz0 (d)v4 = vg =0 


© An object is projected vertically upwards with a velocity of 15 m/s from a height of 20 m 
^ above the Earth's surface. so its velocity when it hits the ground is -~ - (g= 10 m/s?) 


a) 20 m/s (5)35 m/s (©) 25 m/s (d) 15 m/s 
a b c) e) 


N 
ò 
x 
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[Second] Essay questions 


[17 If the velocity of a body equals zero at an instant, is it necessary that its acceleration at 
* the same instant equals zero? Give an example. 


" 


e9 From the opposite figure: 
* Explain why the magnitude of the acceleration due to 
gravity varies from one location to another. 


2-983 m/s? 


— jg-979 m/s? 


9 Explain the following sentences: 
* (1) When an object falls freely from rest, its velocity increases. 
(2) The velocity of a body that is projected vertically upwards decreases till it reaches zero. 
(3) At maximum height, the acceleration of the projected object does not equal zero. 


o In the opposite figure there is a tube which is vacuumed 
* from air, if the tube is inverted which of the following 
will be larger the rate of change of the coin's velocity or 
the rate of change of the feather's velocity? And why? 


8 The opposite graph represents the relation between Y 
* the velocity (v) and the time (t) for an object that A 
moves vertically under the effect of gravity: 
ia) Describe the kinematic state (motion) of the object. 
(b) What do the points (A) and (C) represent? Sane 
What is the relation between them? 
1c) What does the point (B) represent? 


Cc 
[o] The opposite graph represents the relation between v (m/s) 
* the velocity (v) and the time (t) of two objects that were 
projected vertically upwards; one on the Earth while the $ 
other on the Moon. Given that the acceleration due to gravity 
- onthe Moon is i that on the Earth (g) which equals 10 m/s. ts) 
5 x 


(4) Which line (A) or (B) represents the projection of 
the object on the Earth? 
(b) Why do the two lines (A) and (B) have different slopes? 
tc) Estimate the time value at the point (x). 
(d) What would happen to the slopes of the two lines when the mass of the object is 
doubled in both cases? And why? 
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Questions that measure high le 


of thinking 


Choose the correct answer: 


o An object falls from the top of a tower to reach the ground 6 s later. If the free fall 
acceleration is 9.8 m/s?, then: 


(i) The velocity of the object when it reaches the ground is «+--+. + 


@ 117.6 m/s (5) 58.8 m/s (c) 29.4 m/s @ 14.7 m/s 
(ii) The height of the tower equals -+--+ « 

@ 44.1 m (b) 89.4 m (c) 1764 m (d) 352.8 m 
(iii) The distance covered during the last 2 s equals -+ + 

(a) 98m (5) 882m © 588m @49m 


) A stone is let to undergo free fall from rest into a well that contains water at depth of 122.5 m 


from the edge of the well, hence the sound of the stone hitting the water will be heard 


after syd. eee 
(Knowing that: The velocity of the sound in air = 343 m/s, g=9.8 m/s”) 
@ 4.64 s (55s (c) 5.36 s (d) 5.72 s 


[37 A man dropped a stone from the top of a tower of height 100 m 


and when the stone has covered 10 m, the man dropped another 


stone as shown in the opposite figure, then the time difference = z 
between the two stones arrival to the ground is ~--~» - olc 
(g = 10 m/s?) ofe 
975 Ons = 
@2s @272s E 
o An object falls from the top of a building of height h, then it reaches the middle 

of the building height after time t, so it covers the other half of the building during 

time - (g = 10 m/s?) 
@y2t ®ost ©0.33t @oait 


QW: ge) a [n [Gee CES) OW bs pele 
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9 The opposite figure shows two bodies A, B at different heights, 
so if body A fell freely towards the ground and at the same instant 
body B was projected downwards towards the ground with initial 
velocity v. If the two bodies reach the ground at the same instant, 
then the value of v is =-=- : (g=10 m/s?) 


@2 42 m/s © 10710 ms 
(532 ms (3) 2*[5 mis 

Qo A boy projects a ball vertically upwards with velocity v from 
the top of a building where it rises and then it falls down to hit 
the ground with velocity 2 v. So, the total distance covered by 
the ball is «+--+ T (g = 10 m/s) 
30m (5)60 m 
©50m @120m 


Ow 


o 
o 
BE. 
oO 
anle 
o 
o 


[77 Body (A) was projected vertically upwards by initial velocity 20 m/s, then a one second 
later body (B) was projected vertically upwards from the same point of projection, then 
the initial velocity that makes body (B) collides with body (A) at the moment when 


body (A) reaches the maximum height equals +-+ 3 (g = 10 m/s?) 


@10 m/s ®15 m/s ©25 m/s @30 m/s 


2 
Chapter Follow Applications of Motion with Uniform 
Lesson Three Acceleration (Two Dimensional Motion) 


| Second | Projectiles projected at an angle (Motion in two dimensions) 


The motion of the tennis ball and the motion of a runner during the long jump are examples of 


motion in two dimensions under the effect of gravity only, so they are examples of the free fall 
motions, 


© When a ball is projected upwards with an angle (0) to the horizontal at an initial velocity 


(v) under only the effect of gravity, the ball follows a curved path (trajectory) as shown in 
the following figure. 


eT OAR 


UNIT’ 
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© We can resolve velocity in two dimensions; horizontal (x) and vertical (y) as follows: 


= At the maximum height the vertical 
The velocity of the component of the velocity = zero 
object is always in the but the object remains moving with | 
same direction of motion ^ the free fall acceleration ' 
i.e. tangent to the path 
* 


SEE 
Fa 
TE 
BB Be 
$325 
Pc 
ERRE 
BESS 
2$8 
Horizontally: The object 
moves with uniform velocity 
In the horizontal dimension (x) In the vertical dimension (y) 
1 
The initial velocity 
b Vix = V; cos 8 v, =v, sin 
i iy ek 
The velocity of the ball at any instant (by using equations of motion) 
> The horizontal component of velocity $ The vertical component of velocity 
is uniform (assuming that there are no is variable under the effect of gravity. 
sesistive forces) The acceleration in the vertical direction 
SIS SOR 34 . is the free fall acceleration (g). 
7^. The acceleration in the horizontal 7. v,, can be calculated at any instant from 
direction equals zero (a, = 0) any height by using the equations of 
ney motion with uniform acceleration. 
$6 
| 
3 The net velocity of the ball at any instant 


P By using Pythagorean theorem: 
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© From the previous, we can conclude that: 


When projecting a body at an angle 0 with the horizontal, the gravitational force acts to 
change the vertical component of the velocity but it doesn't affect the horizontal component 
of the velocity which doesn't change throughout the motion of the body. 


Deducing the time (t) of reaching the maximum height and the flight time (T) 


VY = Viy + E b 

When the body reaches the maximum height, the velocity 

component in the vertical direction (y) vanishes. So, we p 

substitute with Vy = 0) in the first equation of motion: t 

1 OR Viy rgt + 2. X 
t =~ owe 


The flight time (T): The time taken by the body from its initial point of motion till returning 
back to the plane of projection which is double the time (t) of reaching the maximum height: 
+ Er ~ 
T= 2t= Um i 


[| Deducing the maximum height reached by the projectile (h) 


When the body reaches the maximum height, the velocity y 
component in the vertical direction (y) vanishes Vy =0), 
but it has a velocity in the horizontal direction Vid) 


From the third equation of motion: 


m -—À 2 " TS oe x 
“2ad=v -Yy > “2 gh=0-vi =-v} aeee 
^ as 


23 


Deducing the horizontal range (the maximum horizontal distance reached 
by the projectile) (R) 


*' Time of the maximum horizontal range = Flight time (T) 1 


Substituting by (a, = 0) and (d = R) in the second equation 
x 


———— R— 
ci cos @sin@—v? sin2@~ 


ie ie oe E A Y z D 


z 2 

z 

= = 3 
Integration with Mathematics ic pe E — 


You can revise the trigonometrical relations from section (4) page ( 10): 


fs Note: - - = = 


« If a ball is dropped to fall freely and another ball is 


projected horizontally (i, = 0) at the same moment 
as shown in the opposite figure, we will notice that 
the two balls have the same vertical displacement 
throughout their motions which means that their vertical 
motions are identical, so the vertical motion for the 
two balls is free fall motion and therefore the motion 
of the projected body at an angle can be resolved into 
a motion in the vertical direction and a motion in the 
horizontal direction noticing that the two motions are 


not depending on each other. 


co  Ag————— 


A motorcycle rushed at 15 mls in a direction that maker an angle of 30° to the horizontal. 

then: (g = 10 mis" 2) 

(i) The maximum height reached by the motorcycle above the level of projection is ===: - 
@16m ®28m ©45m (d)52m 

(ii) The time taken by the motorcycle to return to the same level of its projection is == - 


(23s (25s ©15s @05s 


(iit) The horizontal distance covered by the motorcycle when it returns to the same 


horizontal level from which it was projected is =+ - 
@) 30.35 m (5257 m © 228m @19.5m 


Solution 


Vin =; | ong Oe 15 «608730 tams 


vj, = V Sin 0 = 15 x sin 30 = 7.5 m/s 


E 


w. -05» 
72x (- 10) 
*. The ES choice is (b). 


to 
d 


@h= m 
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-2v -2x75 
iy _ Ja 
E =1.5s 


7. The correct choice is (c). 


(i) T=2t= 


(ii) R =v, T=13x15=195m 


<. The correct choice is (d). 


[Example F4 
In the opposite figure, a man who stands on the top of 
a building, projects a ball with an initial velocity 10 mls rir EET 
in a direction that makes an angle of 30? with the horizontal. p 
If the ball spent 4 s to reach the ground then: (g=10 mls?) 5 j 
(i) The height of the building is --------- : 

(a) 100 m (b) 180m ©210m @ 225m 


(ii) When the ball reaches the ground, the horizontal distance 
between the ball and the base of the building is =-~- - 


@ 25.12 m (5 2043 m (95025m — (403m 


UOUOOOU 


Solution 


Q, Clue 

* The relations that are deduced for the flight time (T), the maximum vertical height (h) 
and the maximum horizontal range (R) are applied in the case of projecting a body 
Jrom a certain point where it returns to another point in the same horizontal level. 

* If the path of the projectile is different from the previous case, we don't use these 
relations, but we use: 

(1) The equations of motion with uniform acceleration to calculate the time of motion 

and the vertical displacement. 
(2) The equation of motion with uniform velocity to calculate the horizontal range of 
^ the projectile. 


(i) Viy =v sin 0 = 10 sin 30° = 5 m/s 
h=v t+} gt? =(5x4)+ x 10x (4) 2100 m 
<. The correct choice is (a). 


2 


(ii) Vi = v; cos 6 = 10 x cos 30° 253 mis 


UNIT  — 


d=v,t=573x4=2073 m 


*, The correct choice is (b). 


the same person projects another ball horizontally to reach the ground at 
the same point, what is the velocity by which the ball is projected? 


3 
A football player has kicked a ball at an 
angle of 22° to the horizontal with a velocity 
of 23 mls towards the goal that is 18 m away 


from him, then: (g-9.8 m/s?) 

(i) The time taken by the ball to reach 
the goal is == + oS 
@ 0.84 s (b) 2.09 s ©5.16s (d) 8.94 s 

(ii) The vertical height of the ball from the ground when it reaches the goal is errr 
@ 3.78 m (b) 10.69 m © 14.46 m (d) 21.37 m 


Solution 


ix 
~. The correct choice is (3). 


| (i) Viy = v, Sin 0 = 23 sin 22 = 8.62 m/s 


From the second equation of motion: 


=v. t-Let 
h=v,,t 2 gt 


= (8.62 x 0,84) - ($ x 9.8 x (0.84) = 3.78 m 


<. The correct choice is (a). 
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[Example E! 
The opposite figure shows a man projecting a stone 
upward at an angle of 30° to the horizontal with initial 
velocity of 20 mls, then: (g 2 9.8 mls?) 
(i) The time taken by the stone to reach the ground 

fe ach Prat 

@3.12s ©422s 
©5.35s @ 8.64s 

(ii) The velocity of the stone at the moment of reaching 


the ground is ++ " 
@ 19.3 m/s © 28.2 mis © 30.56 m/s @ 35.8 mis 


Solution 


Assume that the positive direction of motion is upwards. 


(i) vy Vy sin 0 = 20 sin 30 = 10 m/s 
£ 1 4% 
d=v,,t- > gt 
- 1 2 
-45-10t-(3 x980) 
490—10t-45-0 


| With one unknown from section (9) page (15). 


<. The correct choice is (b). 
(ii) v, = Vy = v, cos © = 20 cos 30  104/3 m/s 
From the first equation of motion: 


M =Viy— 8 t= 10- (9.8 x 422) =- 31.36 m/s 


fy 
[e = (1073) + C3136)? = 35.8 mis 


~. The correct choice is (d). 


What another stone was projected at the same angle to the horizontal but 
if downwards with the same initial velocity, what will be the time taken 
; by the stone to reach the ground? 


Solve the equation by using Integration with Mathematics iz 
the calculator: t = 4.22 s You can revise how to solve second degree equation 


(QA p) No [8 [Cue LAS ESI) OW shj ja ag 


m 


The opposite figure represents the trajectory of a body 

that is projected upwards at an angle 8. If the horizontal "iu 
range of the body is double the maximum vertical height 

reached by the body, then 0 equals ......... . 


(8) 26.56? (5 30* (9 45* @ 63.4* 


Solution 


2 v; cos @ = v, sin @ 


sin 0 


tan @=2 


cos 0 
^ 02 634? 
<. The correct choice is (d). 


A box is dropped from an airplane that flies horizontally with a velocity of 300 kmlh at 


a height of 50 m above the surface of the sea, then: (g 9.8 mls?) 
(i) The time taken by the box to reach the surface of the sea equals +- - 
(3)0.16 s (32s ©84s @ 102s 


(ii) The horizontal distance covered by the box from the moment of its falling till it reaches 


the surface of the sea surface is -+ 
982m (5) 126.1 m © 266.6 m @ 849.7 m 


Solution 


The box acquires the velocity of the airplane and therefore its initial velocity is equal 
to the velocity of the airplane. Since, the airplane is moving horizontally: 


7- Vairptane = "ox = Cid > ("ilios = 9 
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Assume that the positive direction of motion is downwards. 
(i) From the second equation of motion: 


2 lox Pe 1 2 
hey UE EU 50-0«(3 x980) 
t-32s 
~. The correct choice is (b). 

aj 1000 
(ii) (Vibo = 300 x x60 = 83.3 m/s (Vi) pox UE 
d= (v, Jox t= 83.3 x 3.2 = 266.6 m 


7. The correct choice is (c). 


the airplane flies with a velocity greater than the velocity in the previous 
case, will the box take less time to reach the surface of the sea? 


Do you know ...? 


1. The projectile reaches maximum horizontal range 


for the given initial speed when it is projected at an 
angle 45^, where: 
R-wT-2v,t 


-2v. v. 
- ix ‘iy 
g 
-2 v? sin @ cos 0 
n g 
+: 2 sin 0 cos 8 = sin 2 0 
-v 
7Rz—y-sin20 When: 8=45° , Then:sin20-sin90-1 


-. R is maximum (maximum horizontal range) 


2. The horizontal range will be the same for projectiles that are projected at two different 
angles (0,, @,) with the same initial speed when the sum of the two angles is 
90° (0, + 8, — 90^) and that is because sin 20, = sin 2 9,. So, when a body is projected 
at an angle of 75° with a certain initial speed, it reaches a maximum height h, and also 
à horizontal range R, and when another body is projected with the same initial speed 
at an angle of 15°, it reaches a maximum height h, and a horizontal range R, such that 
(h, > hj) and (R, =R,). 


UNIT — 
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Ç Test yourself. — tM. 


} @ Choose the correct answer : 
| (1) A body is projected at an angle 0 with the horizontal, so at which point do the 


direction of the body's velocity and the direction of the body's acceleration due to 
gravity become: 

(i) perpendicular? 

(8) At the moment of projection. 

(b) At the maximum height reached by the body. 

(c) When the body returns to the same level of projection. 

(d) They won't be perpendicular at any point during the motion. 
(ii) parallel? 

(8) At the moment of projection. 

(5) At the maximum height reached by the body. 

(©) When the body returns to the same level of projection. 

(d) They won't be parallel at any point during the motion. 

(2) A ball of mass 100 g rolls on a horizontal smooth table with a certain velocity till 
it reaches the edge of the table where it falls 2 m away from the base of the table. 
If another ball of mass 200 g rolls on the table with the same velocity, then the 
distance between the point at which it falls and the base of the table will be -+--+ 
@im (5) greater than 1 m and less than 2 m 
(c)2m (d) greater than 2 m 


(3) Five identical bodies are projected with the same speed at different angles to the 
horizontal. If the horizontal range of the body that is projected at angle 20? is R, 
then the body that has a horizontal range less than R is the body that is projected at 
angle += 2 
(2) 40° (p) 50° © 70° (d) 80° 

(4) The opposite figure shows a helicopter flying 
horizontally with uniform velocity. If a first 
aid kit is dropped from the helicopter when 
it is at point A, then the path of the kit during 


falling will be the path -~-= - 
(@a (bb 
@e @d 


E If the magnitude of the initial velocity of launching a projectile equals 5 times its 
| magnitude at its maximum height, calculate the angle of its projection- 


Follow Applications of Motion ms 


videos of how to 


Chapter um with Uniform Acceleration rero 
Questions on Lesson Three (Two Dimensional Motion) 
GPS 
The questions signed by SIG are answered in detal. | ferstand _OApply @ Analyz [m] 
\ es 


| First | Multiple choice questions 
Interactive test 


o When the projectile which is projected upward at an angle returns to the same horizontal 
level of projection after time T, so it has reached the maximum height after time =-=- - 


GT &T ©2T or 

e The horizontal displacement reached by two identical projectiles will be the same when 
they are projected at the same initial velocity from the same point at angles «+--+ 
G) 80° and 60° (5) 40° and 50° (©) 80° and 20° (2) 80° and 30° 


9 Æ A body is projected with a velocity of 20 m/s "P 
^ upward at an angle of 60° to the horizontal as s 


vj220m/s,.^ 


shown in the opposite figure, then: (g 10 m/s?) F " 
(i) The horizontal component of the body's ke P bt 
velocity at the moment of projection is =+- 

(2) 10 m/s © 1073 m/s DA m/s (4) 40 m/s 


(ii) The vertical component of the body’s velocity at the moment of projection is =- 


© 10 m/s © 1043 m/s DA m/s (140 mis 
3 


(iii) The vertical component of the body’s velocity after one second from the moment of 


projection is =- 
(@ 27.32 m/s (5) 20 m/s ©) 13.1 m/s GD 7.32 m/s 


) Two balls X and Y roll from the top of a table with the same horizontal velocity, where 
the mass of X is greater than the mass of Y. If we neglect the effect of air resistance, 
which of the following figures describes the motions of the two balls? 


©) 
© 


@ 


UNIT — 


2 t Understand oOApply @Analyze 


© The opposite figure shows an object that is projected v52 mls 
© atan angle, if: (g=10 m/s?) 3 "€ 


i) The maximu rtical height reached by the object is giv 
(i) im vertic: ig! ed by jj given R 


= vy? 


by the relation; h — , then the value of h is «+--+ 
(a) 400 m (5) 100m (c)20m (d) 10m 
(ii) The maximum horizontal range reached by the object is given by 


-2 VixViy L 
the relation; R = =. then the value of R is «+--+ 


(8) 800 m (580m © 200 m @ 20m 


Ko) 3 If an object is projected upwards at an angle of 30° to the horizontal and with an initial 


* velocity of 20 m/s, the maximum height reached by the object will be «+--+ 


(Consider: g = 10 m/s?) 


5m (b) I0 m (c)15m @ 20m 
9 3€ A ball is projected from the ground with a velocity of 20 m/s at an angle of 60° to 
^ the horizontal, then: (g = 10 m/s?) 
(i) The maximum height reached by the ball is -+--+ 
(a) 0.866 m (5m (15m (d) 30m 
(ii) The maximum horizontal range reached by the ball when it returns to the ground is -+--+ 
(a) 34.64 m (5)38.5m (413m (4) 60m 
© 3 An object is projected at an angle of 30° to the horizontal and returns to the Earth's 
^ surface after 4 s, then: (g=10 m/s?) 
(i) The initial velocity by which the object is projected equals ------- 
(2) 60 m/s (p) 40 m/s (c) 35 m/s (d) 20 m/s 
(ii) The horizontal component of the object velocity at the moment of projection is =-= 
(8) 304[3 m/s © 2073 m/s @ 53 m/s 
H (iii) The maximum height reached by the object is -------- 
(a) 45 m (520m (5m (3) 1.25 m 


o 3% A cannon that is placed on the ground fires projectiles at an angle of 45° to 
© 


the horizontal, so the initial velocity that is required for firing the projectiles to hit a target 
1000 m away from the cannon is ----- - (g 210 m/s?) 


@) 150 m/s (b) 100 m/s (c) 75 m/s (d) 50 m/s 
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O Æ A person throws a ball from the top of a building with a speed of 50 m/s, so 
^ the velocity of the ball and its vertical displacement after 4 s in the case of: (g=10 m/s”) 


(i) projecting the ball upward an angle of 60° to the horizontal are -----.-- 


Velocity Vertical displacement 
(a) 28.3 m/s 2532m 
(b 28.3 m/s 932m 
© 25.22 m/s 253.2m 
© 25.22 m/s 93.2 m 
(ii) projecting the ball horizontally are -+--+ 
Velocity Vertical displacement 
@ 90 m/s 80m 
(5 90 m/s 160 m 
© 64.03 m/s 80m 
@ 64.03 m/s 160 m 


© 3f An officer adjusts a cannon that is placed on the ground in a training task, If 
" the cannon fires a projectile: (g = 10 m/s?) 

(i) at an angle of 60° to the horizontal to reach a maximum height of 2000 m, the initial 

speed of projectile equals --...-.-- 

(8) 163.3 m/s (b) 200 m/s (c) 230.94 m/s (d) 400 m/s 

(ii) with a velocity of 800 m/s at an angle of 10? to the vertical, the projectile speed after 

10 s from the moment of projection equals --- 

(2) 548.93 m/s (5) 673.68 m/s (© 701.74 m/s (d) 826.77 m/s 

(iii) at an angle 0 to reach the maximum horizontal range for a given initial speed, 

the angle 0 equals -+--+ 


0° ®30° (c) 45* @ 60* 


Q Æ The opposite figure shows the trajectory of 
^ a'cannonball that is projected horizontally from 
a height of 200 m above sealevel to hit a ship at 
a horizontal distance of 1000 m from the cannon, 


so the projection velocity of the cannonball 
approximately equals ------.-- (g=10 m/s?) 


(a) 100 m/s (5) 158 m/s © 171 m/s (d) 227 m/s 


UNIT == 


2 @ Undarstand O Apply t Analyze 


[13] Æ The opposite figure shows the launching of a projectile A 
© from a cannon, then: (g = 10 n/s?) % 
(i) The vertical component of the projectile’s velocity 
equals zero after =+ 45° 
(8) 7015s ® 141425 
© 282.8 s @ 402.1 s 


(ii) The required time for this projectile to hit a target that is at the same horizontal level 
of the cannon is +++ 

(3) 7071s ® 141425 © 1503 s @ 1662s 

(iii) The maximum horizontal range for this cannon when the projectile returns to the 
same horizontal level from which it was projected is approximately equal to =+ =- 

(5) 100 m (5) 50 km (©) 100 km (d) 200 km 


[14 Æ The opposite graph represents the change — v,(mv/s) 
© ofthe vertical component of the velocity of 

a body that is projected in the gravitational 
field of Earth with time. If the angle of 
projection was 30° to the horizontal, then: 
(e = 10 m/s) 
(i) The maximum height reached by the body 
equals +--+ 
(a) 180 m (5) 90 m 
(c)45 m (d) 30m 
(ii) The horizontal range of the body 


@90m (5) 180 m © 155.9 m @ 31176m 


[157 Æ A body is projected from the ground at T(s) 
* an angle of 45° to the horizontal several 12 
times with different initial velocities whereas 
the time interval (T) taken by the body for 
returning back to the ground is measured 
and plotted versus the vertical component of — 6 
the initial velocity (vy) by which the body is 4 
projected in the opposite graph, then: 


10 


(i) The horizontal component of the body's 
velocity at T = 6 s equals --------- 10 20 30 40 50 60 


(8) 10 m/s (5) 15 m/s © 30 m/s (d) 60 m/s 


Viy(m/s) 


» Questions on Chapter2 | Lesson Three ? 
. 


(ii) The horizontal range reached by the body at T = 10 s equals ~--~- 
(@) 125m (b) 250m (c) 500 m ® 1000 m 


[16] Æ An object is projected at an initial speed v; in a direction making an angle of 60° to 
the horizontal to reach a horizontal range R. If the object is projected with the same initial 


speed, it reaches a greater range when it is projected at an angle of -......- 


(2) 90° (b) 75* (c) 44 (@ 30° 


7) 3 A projectile was launched upward once with velocity v and another time from the same 
WL Eee a V $t Y 
point with velocity PX and at the same angle of projection to return back to the same level in 


both cases, so the ratio between the horizontal range of the projectile in the first case and 


R 
the horizontal range of it in the second case (n equals «+--+» 


rad 2 PH 
(E QT O7 @ 


+|- 


® Two projectiles A and B are projected with the same speed from the ground, where 0 
* isthe angle at which projectile A is launched to the horizontal and also it is the angle at 
which projectile B is launched to the vertical given that 0 « 45°, then the two projectiles 
return back to the ground after having the same -+--+ 
(3) flight time (b) maximum height 


(c) horizontal range (d) vertical initial velocity 


[197 Æ A body is projected at an angle @ to the horizontal with an initial velocity v;, if 
Lj 


Vix = Viy = 20 m/s, then v; and 0 values are -+-+ and =-=- respectively. 
(8) 40 m/s, 60° ®© 2072 mis, 45° © 40 m/s, 45° @ 2042 m/s, 30° 


[20] Æ A body is projected at an angle of 30° to the horizontal at an initial velocity v;, after 4 s its 


velocity in the vertical dimension during ascending becomes i Vj, 80 the value of v; is == 
(g= 10 m/s?) 
(9) 7.5 m/s (5) 40 m/s (©) 80 m/s (d) 160 m/s 


)) 3I A body is projected upward at an angle 0 to the horizontal with an initial velocity vj if 


Lj 


Viy = 2 Vix» then the value of 8 is -------- 


@ 30° (60° © 63.43° @ 36.51° 


(ip [a (CHE CLS) cla cu; ja gl 


A 
= 2 e Understand OApply @ Analyze 


@ Æ The opposite figure shows three paths of 
* a football that is projected from the ground to 
reach the same vertical height. By neglecting 
the air resistance, the correct arrangement of 
the three paths according to: 


(i) The vertical component of the initial velocity is --------- 


@1>2>3 @1<2<3 ©2>1=3 @1=2=3 
(ii) The flight time is =- 

@1>2>3 ®2>1=3 ©3>2>1 @1=2=3 
(iii) The horizontal component of the initial velocity is =-= 

@1>2>3 @®1<2<3 @©1<3<2 @1=2=3 
(iv) The initial velocity is -------- 

@1>2>3 (B1«2«3 @1>3>2 (12223 


& 3 A bomb is dropped from a plane that is flying horizontally with velocity 100 m/s at 
7 a height of 4 km above the level of a target on the ground to hit that target, then: 
(g= 10 m/s?) 
(i) The time taken by the bomb to reach the target equals -=+ 
©1535 ® 1873s (2042 s @25 42s 
(ii) The horizontal distance between the position of dropping the bomb and the target 


equals +--+ 
(3)17654 m (5) 2205 m (©) 2828.4 m (@ 3126.2 m 
(iii) The final speed of the bomb at the moment of hitting the target equals =- : 
(a) 150 m/s (5) 300 m/s (c; 400 m/s (d) 1000 m/s 
EJ Essay questions 
o A student has thrown his school bag on his bed at an " 5i 


* angle of 45? to the horizontal as in the opposite figure 

_ Where it passes by point A after leaving the student's hand 
directly then it passes by point B at its maximum height 
to reach point C before it touches the bed, arrange: 


(a) The horizontal components of the bag velocity at 

the points A, B and C. 
(b) The vertical components of the bag velocity at the points A, B and C. 
(c) The magnitude of the bag acceleration at the points A,B and C. 


226 
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e9 The next figures show three identical projectiles which are projected from the same level 
* with the same velocity at the same angle, but they aren't landing at the same horizontal 
level. Arrange the three cases according to the final velocity of each projectile before 
landing. Explain your answer. 


a) (2) (3) 


Questions that measure 


Choose the correct answer: 


o Three identical balls are projected at the same moment from the same point with the same 
speed, where the first ball is projected vertically upwards, the second ball is projected upward 
at an angle of 45° to the horizontal and the third ball is projected upward at an angle of 60° to 
the horizontal. So, the ball that hits the ground first is -+-+ 


(5) the first ball (b) the second ball 
(©) the third ball @ all the balls reach the ground at the same moment 

C2) The opposite figure shows the trajectory of a projectile. 
Ifh= E then the projectile was projected at an angle of wee ER | OY 
7 to the horizontal. [t Ree t 
(@ 30° (p) 45* (c) 60* (d) 75* 


e A projectile was launched from the ground at angle of 45° to the horizontal, then returned 
back to the ground after time T, so the graph that represents the change in the magnitude 
of the vertical component of the velocity (vy) and the magnitude of the horizontal 


component of the velocity (Vy) with time is -+--+ (Neglecting air resistance) 
v 


Wit 


2 


o The opposite figure shows a man projecting 
a ball from the top of a building at an angle of 30* 
to the horizontal, then: (g=10 m/s?) 


(i) The time taken by the ball to reach the ground 


equals +++ 
@241s © 416s 
©522s @631s 


(ii) The magnitude of the horizontal displacement covered 
by the ball (R) equals -+++ 
(a) 30.2 m (6)40.15 m (©) 60.03 m (d) 72.05 m 


[5) In the opposite figure, a hose sprays a water current 
upward at an angle of 40? to the horizontal with a velocity 
of 20 m/s, so at what height from the hose nozzle the 


water will hit a wall that is at a horizontal distance 8 m 


away from the hose nozzle? (g-9.8 m/s?) CR 

1 8m 
@4.14m (5)536m 
(c)801 m @9.23m 


Answer the following questions : 


C6) The next figure shows the trajectory of a ball that is projected to pass by three identical 
windows 1,2 and 3 while elevating and another three identical windows 4,5 and 6 while 
descending. Arrange the windows (1, 2 and 3) and also the windows (4, 5 and 6) 
according to the average speed of the ball while passing by each window. 


e Motion with Uniform 
Acceleration 


Test on Chapter 2 


Choose the correct answer 


o A body that is projected vertically upwards from the ground reaches the maximum height 
and returns back to the point of projection after 10 s. If air resistance is neglected, then 
the ratio between the speed of the body at the instant of projection and the speed of 
the body at the instant of returning to the point of projection is ==- (g=10 m/s?) 


(3) larger than one (b)lessthanone © equal to one @ no correct answer 


e9 If a body starts its motion from rest with a uniform acceleration to reach a velocity 6 m/s 
after the third second, so its average velocity through 100 m from the start of its motion 
equals «s 


G 6 m/s (5) 50 m/s ©) 10 m/s (d) 100 m/s 


e If the maximum height reached by a projectile that is launched from a horizontal level 
and returns back to it is 40 m and the maximum horizontal range reached by it is 
1604/3 m, then the angle at which the projectile is launched equals vee + 


(8).15* (b) 30* (c) 45° (d) 60° 


o A body starts its motion from rest with a uniform acceleration of 2 m/s? to cover 
a distance of 100 m during 


@25s (5s (10s @20s 


VJ A projectile that is launched upward with an initial velocity of v; at an angle of 30° to 
the horizontal reaches its maximum height after 4 s, then the value of Vj 1S e 
(e = 10 m/s?) 


(2) 20 m/s (5) 40 m/s © 80 m/s (d) 100 m/s 

O A body that falls from the top of a building reaches a velocity of 20 m/s at the middle of 
the building height, so the height of the building equals --.......- (g= 10 m/s?) 
(210m (6) 20m (30m @ 40 m 


[7] A body is projected with an initial velocity of 30 m/s at an angle of 30° to the vertical, so 
its horizontal velocity equals ----.----- à 


(8) 15 m/s (5) 1573 m/s ©2042 mis @ 10/10 m/s 


UNIT — 


2 


Q The opposite graph of acceleration (a) versus time (t) a(m/s?) 
represents the motion of an airplane that flies in a straight line. 
If the velocity of the plane at t = 0 is 60 m/s, then its velocity 


0 t(s) 
after 10 s is = ste D 
(@)40 m/s (530 m/s Aw 


(©) 20 m/s @ 10 m/s 


o9 When a body is projected vertically upwards, then during its rising === 
(3) the direction of its velocity and acceleration is upwards. 
(© the direction of its velocity is upwards and the direction of its acceleration is downwards. 
(© the direction of its velocity and acceleration is downwards. 


(@ the direction of its velocity is downwards and the direction of its acceleration is upwards. 


© A ball is projected with initial speed v; at "3 15° to the horizontal, hence its horizontal 
range is R, then it will reach the same horizontal range when it is projected with the same 
speed at an angle of =- ` 
(Knowing that: The ball returns to the same horizontal level from which it was projected 
in the two cases) 


@115° ®30° © 60° @75° 


oO Astone is dropped from the top of a 100 m high building to fall from rest, so it passes by 
the start of a balcony after 4 s from the instant of dropping. Then the height of the start of 


this balcony from the ground surface equals -++--++ 5 (g=10 m/s?) 
(80m (5)60 m ©40m (020 m 

12) The opposite graph of displacement (d) versus d(m) 
time squared (à) represents the motion of a car 12 


starting from rest on a straight road. Then, the 


magnitude of the acceleration of the car 3 
equals «+--+ + 6 
(@ 1 m/s? @15 m/s? 3 
>) 2 (a 2 2 
(©2 m/s (@3 m/s eS (s) 


[13] A body starts its motion from rest in a straight line with a uniform acceleration of 2 m/s? to 
cover a distance of 100 m, then it moves with a uniform acceleration of 4 m/s? for a time 
interval of 10 s, so the average velocity of the body through its whole journey equals +--+ + 
(a)35 m/s (5)30 m/s (©)25 m/s (3)20 m/s 


> Test on Chapter Two a 
. 


[14 A rescue plane flies at a constant vertical height (h) 7. 
of 500 m above the surface of the sea with 
Capsule 
constant velocity (v) of 55 m/s, if the plane h 


drops a rescue capsule for a person at horizontal 
distance x as shown in the opposite figure, what 
should be the distance x to make the capsule 

reach this person? (g=10 m/s?) 


(a) 2750 m (b) 1000 m (c) 550 m @ 389 m 


| Second | Answer the following questions 


& A body moves with an acceleration a and after covering a distance d its velocity 
becomes v; Mention the conditions of applying the following equation on this 
body; vi =2ad 


[16] A ball is projected horizontally from a certain height with a speed v and at the same 
moment another ball falls freely from the same height to hit the ground at a speed 2 v. 
By neglecting the air resistance, which of the two bodies reaches the ground first? 


Explain your answer. 


you have to hold oy 
to the handrail me n 
the handles of a by 
While moving? us 


Chapter Force and Motion 


Force: f 
It is the external influence that affects an object to change its state of motion or direction. | 


>Examples: 
» The force exerted by your muscles helps to pull or 
push things. 
+ The force of the car engine helps the car to start 
moving or to increase its velocity. 


» The force of brakes acts to stop the moving car. 

« The friction is the force that resists motion when the surface of one object comes in 
contact with the surface of another. 

» Invisible forces that work all around us like gravity, electromagnetism and nuclear forces. 


Galileo and Newton 
Appreciation to Galileo and Newton for their contribution 
in formulating a reliable theory of motion by the end of 


the seventeenth century where they explored and 
explained the motion of bodies and its causes. 


[232 


E » Chapter 3 


| Newton's Laws of Motion | 


Newton has developed three laws to explain and interpret the motion of objects Inici 
when a force or a group of forces affect them and we will study in the following fats 
section each one of these laws separately. EKB 
z mam mrga 
| First | Newton's first law BS T 
igi In 
When a ball is placed on the ground, it remains 1 


stationary in its position unless the player acts 
on it and changes its state (It doesn't change its 
state unless acted upon by an external force). 
© When the ball is kicked on the ground, it rolls The static body The static body moves 


stays at rest when an external 


for a certain distance, then slows down till it Toro siis omit 


stops by the effect of frictional forces between 

the ball and the ground that resist the rolling 

of the ball (friction is an external force that | 
acts to change the object's state), 


If these frictional forces do not exist, the ball " 
The moving body stops when an external 


will keep moving at a uniform velocity in force acts on it (frictional force) 


a straight line and will not stop. 


ie. The body needs a force to change its state from rest to motion or from motion to rest 
but it doesn't need a force to keep its state (of rest or motion with a constant velocity 
in a straight line). 
© From the previous, we can conclude Newton's first law of motion as follows: 


Newton's first law of motion : 


"A static object keeps its state of rest and a moving object keeps its state of motion at a uniform 
velocity in a straight line unless acted upon by a resultant (net) force that changes its state". 


© The mathematical formula that expresses Newton's first law: 
The symbol (X) is pronounced sigma and it means "resultant". 


ie. If a number of forces act on an object, they may cancel the effect of each other and 
their resultant (X F) equals zero. Thus, acceleration (a) = 0 and no change happens 
in the object's velocity either being static (v = 0) or dynamic (v = constant). 
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N 


The following figures represent four static bodies, if they get affected by several forces as 
shown in the following figures, which one of these bodies remains static? 


F jj 2F 2F 
cP ay Fef- 2F H 
F 2F 
© © 


©) (b 
Solution 
Q Clue 
In order to keep the body at rest, the resultant of forces that act on it should equal zero 
(ZF =0) 
@F,=F-F=0 , E,-F -XF*0 
@F,=2F-F=F , F,-0 ^EFZO 
© Fee F=0 ,F,-0 = IF=0 ~. The body remains static. 
@F,=2F-2F=0 , E,-2F s IF #0 
<. The correct choice is (c). 
these bodies were moving with uniform velocity when they get affected by 
the same forces as the previous case, which one of them keeps moving with 
its same velocity? 


(O; Test yourself. mmm 


4 Choose the correct answer: 

A body moves with uniform velocity v in a straight line m 

under the effect of four forces as in the opposite figure, 

then the magnitudes of F, and F, are eee MH 

Fi F, 20N F, | 

20N 20N ELO 
20N 50N 
50 N 20 N 
50N 50N M 


» Chapter 3 


(l inertia | 


© The concept of inertia can be clarified through the following examples: 


d The motorcyclist is thrown 
forwardly when the 
motorcycle collides with 

à barrier, 


into the cup when the 
card is rapidly flicked, 


"wed 


P because the static body 
(coin) tends to keep its 
state of rest. 


P because the moving object 
(motorcyclist) tends to keep 
its state of motion. 


The continuity of the fan 
motion for an interval of 
time when the electric 
current is turned off, 


> because the moving object 
g Ob) 

(blades of the fan) tends to 

keep its state of motion. 


When a bus moves forward suddenly 
from rest or when its velocity increases 
suddenly, the passengers tend to fall 
backward, 


> because the body (passengers) tends to 


keep its state of rest. 


e 


original velocity uniformly in a straight line. 


When the bus stops suddenly or when its 
velocity decreases suddenly, the passengers 
| tend to fall forward, 


because the body (passengers) tends to 
keep its state of motion. 


- —— — —P, 
It is the tendency of an object to keep either its state of rest or state of motion at its 


It is the property of objects to resist the change of its static or dynamic state. 


| 
:2 
[Nlotes : 


(1) Newton's first law is known as the law of inertia because the object can't change its 
state of rest or motion in a straight line with a uniform velocity by itself. 

(2) Seatbelt should be fastened when driving to reduce the effect of inertia during car 
crashes and protect passengers from being hurt. 

(3) Space rockets do not consume fuel to keep moving when being out from the Earth's 
gravity because inertia keeps them moving at a uniform velocity in a straight line. 


@ Test yourself (Answered) 


If a train that moves with a large velocity stops suddenly, in which direction will a small 
bag that is placed under a chair move? 


| Second | Newton's second law 


It will be studied in the second term. 


To understand Newton's third law, we can use the following example: 
When a metallic rod is used to hammer a wooden surface, the rod acts on the surface by 
a force and also the surface acts on the rod by a force in the opposite direction. If you don't 
think that, imagine that you are using a glass rod to hammer the wooden surface which 
leads to breaking the glass rod due to hammering. The force that leads to breaking the glass 
rod is the same force by which the wooden surface acts on the glass rod. 

© We can observe the effect of action and reaction forces frequently in our daily life, 


such that when: 
o | e- 


A person that sits on a moving chair, | A bullet gets fired from a rifle (action), 
pushes the wall (action), the chair the rifle recoils backwards (reaction). 
moves backwards (reaction). | Because of this the soldier should mount 


| the rifle back firmly to his shoulder. 
| 


- — — » Chapter 3 


Inflating a balloon Kicking a ball the foot act on the ball 

and leaving it free, by a force (action) and the ball acts 

the trapped air rushes e on the foot by a force in the opposite 

out from the opening direction (reaction). 

of the balloon in |" 4 

a certain direction T 

(action) causing the | Ng 

balloon to move in | 

the opposite direction 

(reaction). 
From the previous, we can conclude that this law is related to two mutual forces Reo} 
between two different bodies. If we consider the first force F) as an action, E 


the second force (F5) is considered as a reaction equal in magnitude and opposite EKB 
in the direction and from this we can conclude Newton's third law as follows: 
Newton's third law of moti 


“When an object acts on another object by a force, the second object reacts with an equal 
force on the first object in a direction opposite to that of action”. 


"For every action there is a reaction equal in magnitude and opposite in direction". 


© The mathematical formula that expresses the Newton's third law: e 


The negative sign indicates that the two forces F, and F, act in opposite directions. 


[Nlotes : == - 


(1) No single force can exist in the universe because action and reaction are paired 
forces; originate and vanish together. 

(2) Although action and reaction forces are equal, they do not be at equilibrium 
(the resultant of the action and the reaction # zero) because the two forces act on 
different bodies and the equilibrium condition happens when the two equal forces act 
on the same body. 

(3) Action and reaction are of the same type; if the action is P 


a gravitational force, reaction is a gravitational force, as well. 
(4) The action force and the reaction may not be perpendicular on 
the surface as in the opposite figure. 


UNIT ^ 


down the rocket to generate a reaction that pushes 


the rocket upwards. G 


[Example RB 
Study the opposite figure, then answer the questions below: 


(a) What is the relation between the force acting Aetion (Ep Résstion (ED 
on the elephant and that on the man? 


(b) Why are not action force that acts on "WA 
the elephant and reaction force that acts — = 
on the man at equilibrium? 


Solution 


Technological Application: 
« Launching a rocket is based on Newton’s third law of 
motion because a huge amount of burning gases rushes 


(u) The force acting on the elephant =- the force acting on the man, F; =- F; 

(b) For equilibrium to take place between two forces, they must be equal in magnitude and 
opposite in the direction, having one line of action and acting on the same body. All 
these conditions are applied on action and reaction except the last one; since the action 
acts on the elephant's body and the reaction is on another body (the man). 


the reaction force of the Earth on the elephant's skateboard is [A and 
the reaction force of the Earth on the man's skateboard is F4, are these 


forces equal? 


[Example Ea 
What is the force responsible for moving the car (what makes the car move forward)? 
Solution 


"The friction force between the tyres of the car and the road is what makes the car move 
forward, where the tyres of the car pushes the ground backwards, so the ground pushes 


the tyres forward (the opposite direction) according to Newton's third law and the car 
moves forward. 


the car is on a road that is covered with smooth snow, will the car move? 


» Chapter 3 


[Example Ej 


The opposite figure shows an apple that is placed 
in equilibrium on a table, what are the action and 
the reaction forces that act on the apple? 


Solution 


The force that acts The force that 
on the apple by 
the table 


acts on the apple 
by the Earth 


| 


The force that acts 
on the table by 
the apple 


The force that acts 
on the Earth by 
the apple 


F 


apple on table 7 — F bable on apple F, apple on Earth ^ — F 
a) (2) 


Earth on apple 


[Example E] 
The following figures represent three identical boxes, the weight of each is 20 N and 


a tension force of 10 N acts on each of them, so the correct arrangement of the boxes 


according to the value of the reaction force that acts on the box by the surface 


10N 


10N 


20N 
(1) 


3) 
G0)»0»0 €0»0»0  QOQ0»0»209 @e>e@>a) 


UNIT —^ 


2 


| Solution 


Q, Clue 


The box remains touching the surface in the three cases because the acting vertical 
force in the three cases is less than the weight of the box, so E E = 0 and to obtain 
the reaction force by which the surface acts on the box, we draw a diagram for 


the forces vectors in each case and solve the equation X E. =0 


Fay í10N 
a) 20=F, +10 
F =20-10=10N 
20N n 
Fa 
10 sin® 10N 
(2) $..- 100050 20 =F, + 10 sin 0 
F, = 20-10 sin 6 
20N 
" 20» F,» 10 
(3) 10N F, =20N 
20N 


.. Box (3) > Box (2) > Box (1) 


<. The correct choice is (b). 


you are asked to mention the case at which the reaction force by which 
the surface acts on the box is greater than its weight? 


Ç. Test yourself — - — OA 


Choose the correct answer: 
@ A truck of mass 104 kg hits a car of mass 10° kg. If the force that acts on the car by the 
truck during the collision is F, then the force that acts on the truck by the car is 


@01F ©-01F ©F @-F 


— » Chapter 3 


If we consider that the force of gravity that pulls 
the kite downwards is the action force, so which 
of the following represents the reaction force? 
The force of pulling the kite by the hand. 

(b) The force of pulling the hand by the kite. 
© The force of lifting the kite by the air, 
@ The force of attracting the Earth by the kite. 


The opposite figure represents a hammer that 
hammers a nail that is placed on a piece of wood 
and the forces (1), (2), (3) and (4) represent the 
forces of action and reaction during the process 


of hammering, so the nail can penetrate 
the wood when .............. 

@ force (1) > force (2) 

(b) force (2) » force (3) 

© force (3) > force (4) 

@ force (4) > force (1) 


The opposite figure represents three books 
(x, y, z) which are placed on a table, what 
is the value of the reaction force of book z 
that acts on book y? 
@4N (B5N 
(9)9N @10N 
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" Towatch ` 
Questions on videos fnew toV 


solve questions 


é Force and Motion ne 
Chapter . 


The questions signed by E are answered in detai. | 9 Understand OApply e Analyze 


| First | Multiple choice questions iritaraotivo best 


Newton’s first law | 


The continuity of rotation of the blades of the electric fan for a period of time although 
the electric current is turned off is due to +--+ E 
(3) inertia (5) the heavy mass of the fan blades 


(© the stored amount of electric current @ the equilibrium of the acting forces | 


e€ When a bus moves suddenly from rest in the forward direction, the bus passengers get 


thrown s- E 
(3) forward (b) backward (c) to the right (d) to the left | 
; When a bus that is moving in a straight line stops suddenly, the bus passengers get 
* thrown ee : | 
(a) forward (b) backward © to the right @ to the left | 


(4) A person tried to push a box of mass 50 kg that is 


placed on a rough horizontal surface as in the opposite 
figure but he couldn't, so the resultant of the acting 
force on the box equals -++--++ : 

zero (B25N 

(5 50N (d) 500 N 


8 The opposite graph represents the relation between the 
displacement (d) and time (t) of a body of mass 10 kg that 
moves in a straight line, so the acting resultant force on 
the body equals -- 
(330N (5)300N 
()3N @o 


t(s) 


» Questions on Chapter 3 a 
e 


Q 3K The opposite graph represents the relation between the velocity M 
1 (v) and the time (t) of a body that is affected by three forces E, 
F, and F4 where the direction of each F, and F, is opposite to the 


direction of F5, so which of the following equations is correct? t 
@F3=F, +F, (BF, =F) =F; 


@©F,=F,+F, @F,=F,+F, 


[77 3K Which of the following figures represents a body that moves with a uniform velocity v 


under the effect of two equal forces in magnitude F, and F,? 
Fy 


F 


F, A 
Fi Direction Direction Direction Direction 
of motion of motion ‘of mbioa of motion 
— — : Fi 
Fz 


F, 


Fz 


® (b © @ 
Ks) Æ The opposite graph represents the relation between F 
^ the resultant force acting on a body and the time, 
so the time interval in which the body moves with c D 
uniform velocity is - Em 
AB (b BC j 
(CD @DE e d B 


Newton's third law 


Æ If an astronaut who is floating in the space projected 
a small object in the direction of a as in the opposite 
figure, the astronaut will -+--+ - 

(@move in the direction of a 

(b) move in the direction of b 


© move in the direction of c 
(d) not move 


ni 


2 @ Understand OApply @Analyze 


In which of the following figures the two forces of equal magnitudes F} and F, may cause 
* equilibrium? 


e 


© [cu 


K) When inflating a balloon and leaving it free to release the air from it, the balloon 
* moves === 
(a) in the direction of the air rush 
(5) in a direction right to the direction of the air rush 
(c) in the opposite direction of the air rush 
@in a direction left to the direction of the air rush 


[121 Which of the following graphs represents the relation between the magnitude of 
* the reaction force (F5) and the magnitude of the action force (Fj) when drawn 
by the same drawing scale? 


F, Fy E, Fy 
EA Z. " pu 
®© © © 


® Æ If a body (x) acts on another body (y) by a force of 9 N, then the reaction force of 
b 


body y on body x equals «---------- 
^ IN ®-9N (50 @9N 
® Æ The opposite figure shows body X that is placed 
^ above body Y and both of them are in rest. If body X 
acts on body Y by a force F downwards, then body Y 
acts on body X by a force ~+- + 
(8) F upwards (®4F downwards ©) + F upwards @ F downwards 


> Questions on Chapter 3 P) 
. 


| Second Essay questions 


o Can a body be in a state of equilibrium when it is affected by a single force? Explain. 
. 


e9 When you are inside a plane at the night in a quiet weather, you do not feel its motion 
^ although its velocity may be 800 km/h. Explain. 


e9 Explain the following sentences: 
" (1) The bicycle continues to move for a while after stopping the paddling. 

(2) Newton's first law is known as the law of inertia. 

(3) The falling of passengers backwards if the car suddenly moves forwards. 

(4) * Passengers in a bus fall forwards when it stops suddenly. 
* Motorcycle rider flies off the motorcycle when it hits an obstacle. 

(5) A space rocket does not need to consume fuel after being moved away from 
the Earth's gravity. 

(6) The soldier mounts the back of the rifle into his shoulder cavity. 


(4) In which of the following cases the body could be: 


* (1) static. (2) moving with a uniform velocity. 
ai, Li _ & 
F, F, 
Ti-—Es3—-£ A i rs Fy 
F 
(a) (b) (c) (d) 
C5) From the opposite figure: 


* What is the physical property upon which 
the magician depends in doing his trick when he withdraws 
the mattress without letting the cups fall from table? 


Q In the opposite figure what happens when the card 
* is pulled suddenly (rapidly)? And why? 


Q Explain why car manufacturing companies have added safety belts to each car. 
. 


Ks) Mention the action and reaction pair of forces in each of the following cases: 
z (1) A man moves in the street. (2) A catches the football. 
(3) A window is closed due to the wind blowing. 


Questions that measure high levels of 


Choose the correct answer: 


o In the opposite figure, there are three spring balances 
that are in equilibrium state if the reading of each 
of the first and the second balance is 100 N, so the 


reading of the third balance is - 
0 (b) 25N 
(c) 50N (d) 100N 


Third balance 


e9 The opposite figure shows a box that moves horizontally 
with a constant velocity on a frictionless surface under 
the effect of two forces F, E. If we want to keep 
the box moving with a constant velocity while reducing 
the angle 0 without changing the magnitude of force Fi 


we should 


(a) increase the magnitude of F, 
(b) decrease the magnitude of E 
© not change the magnitude of E; 
(d) reverse the direction of F, 


Answer the following questions : 


e In the opposite figure, a force F acts on a body of 
weight w which is placed on a surface, mention two 
- methods to increase the reaction force that acts on 
the body by the surface. 


Answered in detail 


1 
1 
1 
1 


Test on Chapter 3 C Force and Motion 


| First | Choose the correct answe 


@ 1t the Earth affects your body by a force of 600 N, your body affects the Earth by 
a gravitational force of magnitude --.-...--- 2 


(@ zero (b)less than 600 N 
(c) 600 N (d) more than 600 N 
e9 Tf the resultant force acting on a moving body vanished, it means that its +--+- vanished. 
(a) mass (b) velocity 
(©) acceleration @ displacement 


© A car moves on the highway with uniform velocity — i, 
of 120 km/h under the effect of pushing force F} EM - 
as well as the frictional force F5, so «+--+ + 
(3) F, =F, #0 (BD F,«F, 
(6) F5 » Fj @F,=F,=0 


QQ Which of the following statements doesn’t apply on the action and the reaction forces? 
(3) The magnitude of action force = The magnitude of reaction force 
(b) Action force is opposite to reaction force. 
© Action force and reaction force are acting on the same body. 
(d) Action force and reaction force are acting on two different bodies. 


[5] A ship moves towards the south with uniform velocity of 3 m/s in a straight line when 


the resultant force on the ship is =+- : (g=10 m/s?) 
(3) towards the north (b) towards the south 
© equal to 30 N (d) equal to zero 


Q A static book that is placed on a table is acted upon by a force downwards, so the reaction 
force for this force is =-=- : 
(3) the force that acts on the book by the Earth 
(b) the force that acts on the book by the table 
© the force that acts on the table by the Earth 
(d) the force that acts on the Earth by the book 


yg remm 


2 


o A bus was stopping at a traffic sign when another bus hit it rapidly from the back, so 
which of the following figures describes the motion of the passengers inside the two 


buses during the collision? 


Ks) A person affects a box of weight w placed on a horizontal plane surface by a force of 
10 N, in which of the following cases the reaction force by which the surface affects 
the box is greater? 


10N 10N 
10N 
i = 
w w 
© © 


w 


@ 


9 Three forces F, F, and F, affect a body in four different cases as shown in the following 
figures, in which of these cases the body could be balanced? 


F, F, 
| Fi 
Paks E7 tj—& Rer] 
BESS F, | 


© & © @ 


[10] The opposite figure represents a graph of velocity 
versus time for a body moving in a straight line, 
so the interval in which the net force affecting 


the body equals zero is - 
(@ AB (b BC 
(c. CD (d)DE 


» Test on Chapter Three a 
e 


© Three books x, y and z of weights 4 N, 5 N and 
10 N respectively, are stable on a horizontal table 
surface as shown in the opposite figure, what is 
the magnitude of the reaction force of the table 
surface on book z? 
@5N (b9N 
@10N @19N 
[127 Which of the following figures possibly represents the graph of displacement versus time 


for a body on which the net force equals zero? 
d d d d 


© ® © @ 


(B) ^ book is being stable on a table which in tum is standing on a floor, if the floor affects 
the table by a force F, = 70 N and the book affects the table by a force F,2-5N,so 


the force by which «+--+ » 
(| The table affects the floor The table affects the book 

70N -5N 

(b) -70N -5N 

© 70N 5N 

@ -70N SN 

[147 The opposite figure illustrates three forces acting 9n E: 

a static body, so the magnitudes of the two forces F, A i 
and F, respectively are «+--+. ye : F, a 
(8) 10 N, 1043 N 
® 20N, 1043 N Pid 
©10N,2043N 
@ 20N, 2013 N 
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UNIT 


| Second| Answer the following questions 


[157 From your previous study for Newton's third law, suggest a method for a spacecraft to 
change its direction outside the Earth atmosphere. 


© In the opposite figure, a force F acts horizontally on a body F 
which is placed on a horizontal surface, will the reaction 
force which acts on the body by the surface increase when 


increasing the magnitude of force F? And why? 


Accumulative Test on 


| First | Choose the correct answer 


o If the dimensional formula of X is M-!L?T and the dimensional formula of Y 
is MOr?r?, then the dimensional formula of (2 X — Y) is «+--+ . 


(&) M?L T? OM LT © M°L37? @ undefined 
e9 If the density of a body is (100 + 10) kg/m? and its volume is (G0 + 3) m, then its mass 
mv , 2 F ity = -Mass 
equals (Knowing that: Density Volume? 
(a) (3000 + 600) kg (b) (130 + 600) kg 


© (3000 + 30) kg @ (130 + 30) kg 


€ From the opposite figure: 
The resultant of the three forces acting 
on the body is «+--+ : 
@F OVF 
© 5.13 F @6F 


DJ, A train was moving in a straight railway where it covered one third of the distance with 


a speed of 25 km/h and the remaining distance was covered by a speed of 75 km/h, 
so the average speed of this train is =- km/h. 


30 (&)45 ©50 @65 


e If the acceleration and the velocity of a body have different directions, then -- 
(a) the instantaneous velocity equals the average velocity 
(b) the velocity of the body increases with time 
(©) the velocity of the body decreases with time 
(d) the displacement vanishes 


oO An object moves from point x to point y in 20 s, where the velocity at x = 50 km/h and 
the velocity at y = 5.56 m/s, so the average acceleration of this object is =- . 


(8) 54 x 10? km/h? ®-54 x 10? km/h? 
(&) L5 x 10? kmh? (4) - 1.5 x 10? km/h? 


UNIT —— 


2 | 
9 If a stone was thrown at velocity 96 m/s from the edge of a well to reach the bottom 3 s 


later, then the well depth is ---------- : (g=9.8 m/s?) 
@ 220.9 m (b) 332.1 m (6) 300.4 m (d) 4262 m 


Ks) Two identical projectiles were projected at 200 km/h, the 1* at an angle 60° to 
the horizontal while the 2" one is at angle of 60° to the vertical. Which projectile 
reaches a greater horizontal range? 


(8) The 1 one. (B) The 2" one. 
(c) They have equal ranges. 
(d) Not enough information to indicate which one. 
9 If the resultant force acting on a moving body equals zero, this means that its =Ë must 
be constant. 
(a) displacement (b) velocity 
(c) speed @ all of the previous 
[10] The idea of launching a rocket is based on the law of =+- . 
inertia (b) reaction 
© motion (d) conservation of energy 


© If a body moves on a circle of radius 2 m taking 2 s to make E revolution, so the speed 
and the velocity of the body during that interval respectively equal +--+ 


@ F m/s, 2/2 mis © F mis. 2 mis 
(c) T m/s, 2 mis @ {2 m/s, 2 m/s 


12) If a body moved with uniform velocity of 4 m/s for 8 s, then moved with a uniform 


acceleration of 4 m/s? for 6 s, the total displacement covered by the body during both 
intervals equals +--+ 


@32m (b) 96 m © 128m @ 160 m 


U3) If a train slows down at a deceleration of 2 m/s’, the time required for the train to change 
. its velocity from 72 km/h to 13 km/h will equal -++--++ 


@3.6s (5825s (6) 20 s (d)29.5 s 


(14) A projectile is fired from the ground with a velocity of 20 m/s at an angle of 65° to 
the horizontal, so the time taken by the projectile to return back to the ground 
(g = 10 m/s?) 
(5825s ©20s (d)29.5s 


» Accumulative Test on Units 1 & 2 a 


e 
| Second] Answer the following questions 
© The opposite diagram illustrates two moving objects. v (m/s) 
According to the graph: ^ 
(a) Which object has started motion from rest? B 
(b) Which object has greater acceleration? Tol 


[16] A body falls from a tower so that it takes 6 s to reach the bottom, find: 
(a) The height of the tower. 
(b) The velocity at the bottom. (g = 10 m/s?) 


For the first month 


Choose the correct answer (1 : 7) : 


@ Which of the following pairs of quantities represent two fundamental physical quantities? 


(@) Force and displacement. (b) Absolute temperature and speed. 
© Amount of substance and time. (d) Luminosity and volume. 
e The opposite figure illustrates two vectors A, B, so A 
the ratio between their scalar product and the magnitude - 
of their vector product equals ............ . 60" F 


OE © 


(c 


i 
© 
Hho 


@) 
wW 45 


o A solid cylinder that has a base radius (r) of 5 cm and a height (h) of 20 cm is made of 
iron that has a density of 7800 kg/m), so the mass of the cylinder equals ... 


(Given that: the volume of a cylinder = 7t rh, density = TR w= 2 


volume 
(8) 1.23 x 10? g b)245 x 10? (©) 1.23 x l0* g (4) 1.23 x 105 g 
2 g d 


[4] In the opposite figure, which of the vectors F, c 
E, F, or F, represents the resultant of the two 
components F and F ? 

@F, (b)F, 

©F, @F, 


= 


o The opposite graph represents the relation between dm) 
3 the magnitude of displacement (d) for a body 
moving in a circular path and the number of 
revolutions (n) made by the body, so the distance 
covered by the body through a complete revolution 


equals ............ ‘ 
(2)2m Onm 
(4m 23m 


Monthly Tests 


If x = (100 +0.01) m and y = (200 + 0.03) m, the absolute error in calculating 
the quantity (y — x) equals ............ " 


(3)0.04 m (5)0.08 m (©) 0.02 m (001m 


Q The opposite figure illustrates the path of a body while B c 
moving on an octagon of side length 10 m, so the total 
displacement of the body equals ............ . 

(©) 70 m in direction AH 
(b) 70 m in direction HÀ 
(©) 10 m in direction AH G F 


(4) 10 m in direction HA 


Answer the following questions (8 : 10) : 


[5] Given that the measuring unit of acceleration is m/s? and its dimensional formula is 
L*T*, what are the values of x and y? 


o Two vectors À and B have a resultant vector C. The horizontal and vertical components 
of vector A respectively are 3 units and 4 units while the horizontal and vertical 
components of vector B respectively are 6 units and 8 units, calculate the magnitude of 
vector rat 


[10] Why, when making a measurement, is it preferable to repeat the measurement several 
times then calculating the average of the obtained measurements? 


Test 2 e For the first mo 
Q 


Choose the correct answer (1 : 7) : 


o Which of the following processes is an indirect measurement? 

z £ a) Measuring the mass of an object using a scale. 

(b) Measuring the volume of a liquid using a graduated cylinder. 
© Measuring the area of a room using meter tape. 


@ Measuring the density of a liquid using a hydrometer. 


o9 If x and y are two physical quantities where the dimensional formula of x is L T? and 
the dimensional formula of y is ML~!, which row of the following table represents 
the dimensional formulae of the shown quantities? 


F y 
T. T- x+y 
(8 2 -2 
D| MLT 2 MLT 
b) ML? T? MLT 
(c) 2 . " 
c 2| MLT impossible | 
d) ML?T? impossible | 


[5] If the scalar product of two vectors equals two thirds of the magnitude of their vector 
S 
product, the angle between the two vectors equals ............ . 


(2) 30° (b) 56.3 ©) 33.69° (d) 45° 
o The opposite graph represents the relation d(m) 
between displacement (d) and time (t) for 
a body moving in a straight line, so the total 16 
distance covered by the body through the 10 s 2 
equals esse 
®© o 4 
sm 4 
© 16m 0 t6) 


(d) 24m 


CTT p) e [o [Ce CES OW -L 5 alegi 
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[5] The opposite figure illustrates two forces F, and F, F,=4N 
acting on a body, so the net force affecting the body 


equals ............ 
(a) 10 N in the direction of F, 
© )2N in the direction of F, 


10 N in the direction of F, 
12N in the direction of F, 


(ec) 


Two vectors have equal magnitudes, the angle between them is 60° and their scalar 
product is 9 units, the magnitude of each of the two vectors equals ............ F 


@) 3 units ® 32 units G 6 units d /9 units 


Pressure is measured in the units of pascal which is equivalent to kgm"! s? while 
electric current intensity is measured in the units of ampere which is equivalent to 
coulomb/second, then which of the following statements is correct? 


La Pressure is a fundamental quantity, while electric current intensity is a derived quantity. 


(b | Pressure is a derived quantity, while electric current intensity is a fundamental quantity. 
( c | Both pressure and electric current intensity are fundamental quantities. 


^ r ^ F ^ et 
|) Both pressure and electric current intensity are derived quantities. 


Answer the following questions (8 : 10) : 


A vector À makes an angle of 30? with its vertical component while its horizontal 
component equals 5 units, calculate the magnitude of vector A. 


o The similarity of the dimensional formulae of both sides of an equation doesn't prove 
that the equation is correct. Explain. 


An object moves in a straight line with a uniform speed such that it covers a distance of 
(10 € 0.1) m through (5 + 0.1) s, calculate the speed of the object. 
distance ) 
time 


(Given that: speed = 


est 1 For the second m 


: the correct answer (1 : 7) : 

hich of the following represents a translational motion? 

) Motion of electrons around the nucleus. 5) Motion of a bullet fired from a gun. 
/ Motion of a fan blades. (d) Motion of the Moon about itself. 


body started to move from rest in a straight line with a uniform acceleration to cover 
listance of 225 m through 15 s, so the acceleration of the body equals ............ . 


)3 mis? (b)2 mis? ©) 1 ms? (d) 0.5 mis? 


€ opposite graph represents the relation between velocity (v) and — V 
1e (0 for two students x and y moving in a straight line for a given 
1e interval, so which of the two students is moving with a greater 
*eleration? And which of them has covered a longer distance? 


Moving with a seis | Covered a longer - 
acceleration distance 
Student x i Student x =| 
) Student x Student y 
Student y E Student x | 
Student y Student y 


ar was travelling on a straight road with a uniform yelocity v, when the car driver 
lied the brakes, the car got decelerated at a uniform rate of 2 m/s? and stopped 
ough 9 s, so velocity v equals .... 


9 m/s (5) 18 m/s (2,21 m/s (11:27 m/s 


ody started its motion from rest in a straight line at a uniform acceleration a so that 
velocity reached v after cutting a displacement d, so the velocity of the body after 
ing a displacement 3 d from the start of motion becomes ............ . 


3v N OKER (c)6v DUET 


ody is moving in a straight line with a uniform acceleration according to the relation 

3 +2 t, where (t) is the time of motion and it is measured in seconds and MI is the 
»city of the body and it is measured in meters/second, so the covered distance after 
"rom the start of motion equals ......,..... . 


20m (b)25m (£)40 m (60m 
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Qn e driver of a car that was moving on a straight road has noticed the red light at 
a distance of 120 m ahead when the speed of his car was 72 km/h, so he applied 
the brakes and the car moved with a negative acceleration of 2 m/s”, hence which 

of the following statements is true? 

@ / The car would exceed the red light by 20 m. 

® b) The car would exceed the red light by 80 m. 


©) | The car would stop before reaching the red light by 20 m. 
(d) The car would stop before reaching the red light by 80 m. 


Answer the following questions (8 : 10) : 


The opposite figure illustrates the motion of a body that North 
started from point A to take a time interval of 9 s for | 
covering the shown path, calculate: Sn, 
(a) The magnitude of the average velocity of the body g 

through the whole journey. 
(b) The average speed of the body through the whole journey. A 


1m 


Both of the opposite graphs d(m) v°(m/s)2 
represent the motion of a body 

from rest in a straight line with 

a uniform acceleration (a), so what 

does the slope of the straight line 


Ps?) d(m) 


represent in each graph? 


e The opposite graph represents the relation between 
velocity (v) and time (t) for a body moving in a straight 
line, compare with explaining the magnitudes of 
the accelerations of the body motion through the two 
intervals AB and BC. 


For the second month 


Choose the correct answer (1 : 7) : 


o A body is moving in a straight line such that it cuts equal MEME through equal 
time intervals, so this means that the body is moving with .. 


G a) a uniform acceleration (b) an increasing acceleration 


@) a decreasing acceleration (d ; Zero acceleration 


© A body started its motion in a straight line with an initial velocity of 5 m/s, hence its 
average velocity through 10 s was equal to 20 m/s, so the uniform acceleration with 
which the body moved equals ............ À 

(2) 3 m/s? (b) 6 mis? (©) 7 mis? (49 mis? 


[3] If your father drove his car with a uniform speed of 90 km/h on a straight road while 

his friend drove his car on the same road from the same point and from the same instant 
with a uniform speed of 95 km/h to make a journey of length 50 km, so the time that his 
friend waits at the end of the journey till your father arrives with his car equals ........... à 
(2) 6 minutes (5) 3.7 minutes (©) 1.75 minutes (1) 0.029 minutes 


o In the opposite figure, a car starts its motion from v=0 
| rest in a straight line with a uniform acceleration Eee 
to reach point A through time t, and to point B him rM meee 


through time t, from the beginning of motion, so 


the ratio ( ) equals 
Gl ^ 


1 


[5] The opposite two graphs represent 
> 


d d 
the displacement versus time curves for two 
bodies A, B moving in straight lines, so which 
of the following statements is correct? 
( a) Both bodies move with positive accelerations. " r 
(A) (B) 


(b) Both bodies move with negative accelerations. 
(©) Body (A) moves with a negative acceleration. 
— while body (B) moves with a positive acceleration. 
(d) Body (A) moves with a positive acceleration while body (B) moves with a negative 
acceleration. 
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The opposite graph represents the relation dim) 
between displacement (d) and time squared (Q) 10 
for a body moving from rest with a uniform 8 
acceleration, so its velocity after 10 s from 6 
the start of motion equals ............ . 4 
(@) 10 m/s (6) 20 m/s 2 


(©) 40 m/s (0) 60 m/s — o 


The opposite figure illustrates the paths of motions of 

four bodies through the same time interval, so which of 

the following statements is correct? 

(Œ) All bodies have the same average speed. 

(o ) The magnitude of the average velocity of body (4) is 
greater than that of all other bodies. 

(©) The magnitude of the average velocity of body (1) is 
equal to the average speed of the same body. 

(4) All bodies have the same average velocity. 


Answer the following questions (8 = 10) : 


An arrow struck a tree with a velocity that was equal to 20 m/s at the instant of striking 
it. If the arrow penetrated the tree for a distance of 5 cm till it stopped, calculate the 
average acceleration with which the arrow moved through the tree. 


The opposite graph represents the displacement d 
versus time curve for a body, so at which point of 

A, B, C, Dor E on the figure the body stops for an C 
instant? And why? B 


The following figure illustrates the change of the position of a car moving in a straight 
line with a uniform acceleration, determine the direction of the acceleration relative to 
the direction of motion and explain your answer. 


00:00 06:01 0002 0003 0004 


nN 
o 
N 


All questions signed by * are answered in detail. 


General Exam 1 


Choose the correct answer (1 : 14) : 


o A ball of radius 1.7 cm, so its surface area equals ............ - 
E 


(Knowing that: The surface area of the ball = 4 zt?) 
(3)21x105m*  (b)91xiU*m? — (5)36x10?m*  ( 4)0.11 m? 


Two balls A and B are projected vertically upwards from the same level such that 
the initial velocity of ball A was double that of ball B, so the maximum height reached 


—o ——o 


by ball A is ..... the maximum height reached by ball B. 
(@) half (b) double (©) four times (d) eight times 
The opposite figure illustrates the relation between v(m/s) 


velocity (v) and time (t) for two objects A and B 
starting their motion from rest, therefore the ratio between 


a 
the accelerations of the two objects (A) equals ........... . 
M. cd B 
f b) 


42 C 
(s OKA 


—@ — O 


If A = (2 + 0.01) m and B = (80 + 2) cm, then the value of (A + B) equals ........... g 
(3)8024201)m (b)(82+201)eom (Œ) (28 +201)cm ©) (28 +0.03) m 


Æ Two objects started motion from rest with a uniform acceleration in a straight line for 
a distance d, if the time of motion of the first body is three times the time of motion of 
the second body, the ratio between the acceleration of the first body to the acceleration 

a 


of the second body ($) TS sndwastis , 


£ l OLS 
3 d. 9 “81 


fay 14 
OE 


[4] A ball is projected upwards with a velocity v; in a direction that makes an angle 0 


with the horizontal, so when the ball reaches its maximum height, ............ . 
| The resultant velocity of the ball | The acceleration of the ball 


a) equals zero equals zero 


b equals zero doesn't equal zero 
Ẹ doesn’t equal zero equals zero 
o doesn't equal zero doesn't equal zero 


» General Exams a 
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9 If the dimensional formula of both quantities x and y is L T^! and the dimensional 
formula of quantity z is L T 2, then the dimensional formula of the quantity k that 
verifies the equation: x = y + zk is ............ 3 


(@)LT @)LT" c)L @T 


o The object that moves at a uniform velocity is represented by the figure ............ i 


F 


TEE 
F 
* 


T 
T 
a) b c di 


o Æ Two students were racing in a straight line, if the average velocity of the first student 
was 4 m/s and the average velocity of the second student was 5 m/s where the second 

student reached the end of race before the first student by 5 seconds, then the distance of 
the race is . 


3150m 5175m -1100m ©) 150m 


[10] Æ An object started its motion from rest with a uniform acceleration in a straight line, if 
its velocity at the end of the fifth second was 5 m/s, its average velocity when it covers 
50 m from the start of motion equals ............ " 


(8) 5 m/s 75/10 m/s © 15 m/s CI) 20 m/s 


Which of the following mathematical operations on vectors are commutative? 
(4) Addition and subtraction, b | Scalar product and cross product. 


(©) Addition and dot product. d; Subtraction and cross product. 


[7] A player projects a ball upwards from point O at an angle N 

to the horizontal and the opposite figure illustrates the path 
of the ball, therefore the arrangement of the points M, N, P P 
and O according to the speed of the ball is .............. 

IN<O<M<P b P<N<O<M 

JN<M<P<O uN<P<M<O 


ic 


(e 


(Fig) [a [Cue OLS) OL Ls palagi 


= 
= 
>< 
ul 


[13] The opposite graph illustrates the relation 
- 
between the velocity of an object that is 


projected vertically upwards from the ground 
and the time, therefore the displacement of 
the body equals ............. 

(20 (b)5m 

(©)10m (15m 


© Æ In the opposite figure, if the resultant vector * 
of the two vectors A and B is perpendicular 150° 


to vector B, the value of vector A is ............ . B=3 units 


(@) 242 units (6) 273 units 
(©) 342 units (0) 343 units 


Answer the following questions (15, 16) : 


When the speed and the time of motion of a car are measured, they are found to be 
(25 + 0.5) m/s and (1 + 0.01) s respectively, so calculate the distance covered by 
the car during this interval. 


o The opposite figure illustrates a box that moves horizontally Fi 
with a uniform velocity on a frictionless surface under 
the effect of two forces, if we decreased the magnitude of 
the force F, while the magnitude F, is kept constant, what 


will be the change in the angle 0 that keeps the box moving 
with uniform velocity? 


General Exam 2 


Choose the correct answer (1 : 14) : 


o Two similar balls fell freely vertically from the top of a skyscraper such that the second 
= 

ball fell 1 s later after the first ball, so the distance between the two balls during 

falling ............ : 


(4) remains constant b) increases ©) decreases (d equals zero 


o The opposite graph represents the change in 

|] the velocity of a girl that runs in a straight racetrack 
with the time. If the girl covered a displacement of 
200 m within 25 s, which of the following choices is 
correct at the time of 25 s? 


v (m.s) 


The instantaneous The average 
velocity velocity 
(8 Sins Sinise! 0 5 10 15 20 25 w ® 
(b 8ms! 10 m.s! 
(c 10ms"! 8 m.s” 
(d) 10 m.s! 10 ms! 


o If an object moved on a circle such that its displacement after half cycle becomes 2 7t m, 
then the covered distance through the half cycle is .... 


(ajam Fm (c)z)m 2mm 


o The opposite figure illustrates a vernier caliper 
used to measure the radius of a metallic cylinder. 
If the actual value of the diameter of the cylinder is 
2.98 cm, so the relative error in that measurement 


equals ............ ; 

(aya -L 
148 ~ 149 

(OEY (d)-L- 


* TR ~ 174 


EXAM — 


2 


[5] Which of the following figures illustrates the resolution of vector a into its horizontal and 
^] vertical components correctly? 


o The (velocity-time) graph that describes the motion of a body that starts its motion with 
| initial velocity (v) that doesn't equal zero and moves with uniform positive acceleration (a) 
during time (t) is ........... . 


v (m/s) v(m/s) v(m/s) v (m/s) 


N. Ez ts) E ts) 
(a (c 


b c (x 


t(s) 
1 


Q If x = 250 ms, y = 1500 Ls, then the value of (x + y) equals ............ " 
(2)0.2515s bj4s (€)250.15 s (4)1750s 


A car is moving on a horizontal road with a uniform velocity of 10 m/s and it is affected 
by frictional forces of 1500 N, so the force by which the engine acts on the car is ............ A 


(2)150N b) 1500 N €) 15000 N (d)O 


5 


o 2 An object is moving with a uniform acceleration according to the relation; t = y 
where (d) is measured in meters and (t) is measured in seconds. So, its velocity after 2 s 
since it started its motion is ............ ` 


p (3) $ mis (5) $ ms ©) 4m/s (d)9 m/s 


A car moves in a straight line with a uniform acceleration where its velocity changed from 
10 m/s to 90 km/h within 20 s, so the acceleration of the car and its type are ............ . 


( D ) 0.75 m/s?, positive acceleration bj4 m/s?, positive acceleration 


(€) 0.75 m/s?, negative acceleration dj4 ny/s?, negative acceleration 
Ls 


» General Exams 2? 
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[11] In a basket ball match, a player threw the ball 
as in the opposite figure, therefore the velocity 
(v) by which the player should throw the ball to 


ll 
reach the target basket and the maximum height 4 
(h) reached by the ball from the projection level + 
approximately are .......... 5 sees . (g = 10 m/s?) 
v h 

® 9 m/s 1m 

(b 9 m/s 2m 

©) 81 m/s Im 

@ 81 m/s 2m 


® If a body is projected at an angle of 75° to the horizontal, then it is projected once more 
S 

with the same initial speed at an angle of 15° to the horizontal, therefore the horizontal 
range of the projectile ............ . 


(@) increases 


(b) 
b) decreases 


| ©) doesn’t change 


(4) cannot be determined, except by knowing the velocity of launching 


[13] By using the opposite table, which 


à k | Physical quantity | Its dimensional formula 
of the following equations may be > 
correct? | Force (F) MLT? 
(Knowing that : mass (m), radius (r)) | Velocity (v) M°LT! 

(3)F 2 mvir b)F=, ©)F=m~ d)F-m X 
— — mv? a T — r 


Æ A car spent three hours during its trip in a straight line. If its average velocity during 
the first hour was 90 km/h and its average velocity during the last two hours was v and 
its average velocity during the whole trip was 75 km/h, therefore the value of v 

equals ........... . 


(32.5 km/h (6) 67.5 km/h (©) 135 km/h d) 157.5 km/h 
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Answer the following questions (15, 16) : 


[15] A vector V of 16 units makes an angle of 50° with the x-axis, calculate the vertical and 
the horizontal components for this vector. 


General Exam 3 


Choose the correct answer (1 : 14) : 


o The opposite graph represents the relation between d 
E 
the displacement (d) and the time (t) for a car that 


moves in a straight line, so in which interval the 
velocity of the car is the greatest? 


©) Interval AB b) Interval BC 


= z t 
(©) Interval CD (d) Interval DE AB C D E 


e A man stands on the edge of a rocky cliff that overlooks a lake. He projects two identical 
balls A and B with the same speed. If A is projected vertically upwards and B is projected 
vertically downwards, so which of them will reach the water surface having higher velocity? 


C&D The ball A b) The ball B 
(©) Both of them reach the water surface having the same velocity. 


(d) No correct answer. 


© CM zz eem micrometer 
| (a) 10? b) 104 9 duy 


[4] When measuring the height of the fence of a garden from the ground by a meter tape it 
was found to be (3 0.1) m, then ............ a 


Type of measurement | The relative error 
a) direct | + 
b direct | b 
(c indirect | 3 
(d indirect | is 


@ When a horse pulls a cart, the force which causes the motion of the horse in 
s iih 
the forward direction is ............ . 


(4) the force by which the horse affects the cart 

(b) the force by which the cart affects the horse 

( €) the force by which the ground affects the cart 

( d ) the force by which the ground affects the horse 


| 
23 


[5] The opposite figure represents two vectors x, Y | | ] 
> 


of the same type, which of the following vectors f — 
represents the resultant vector C, where C=X+¥? X | ] 
| 
t| we SM 


9 A body is projected with velocity (v) at an angle of 30° to the horizontal to have 
a horizontal range of 50 m, if the body is projected with the same velocity magnitude 
and at an angle of 60° to the horizontal, its horizontal range will be ............ . 


(1)25m (b)43 m ©) 50m @ 100m 


Æ The opposite graph represents the change in the velocity (v) 
of a body that moves in a straight line with the time (t), which 
of the following graphs represents the change in the acceleration 
(a) of this body with the time (t)? 


0 =t 0 -t 


If the dimensional formula of the quantity (x) is LT~! and the dimensional formula of 
the quantity (y) is ML-!, so the dimensional formula of the quantity (z) that verifies 


the equation; x = jz eru ena « 


(@)MLT* b)MLT2 ©) ML2T d)MLT 


If a car covers 40 km towards the south during 1.5 h, then it changes its direction and moves 
30 km towards the east during 0.5 h, so the average velocity of the car equals ............ . 


(3)5 km/h b) 15 km/h ©) 25 km/h CO 35 km/h 
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Two balls (A and B) were projected from the same point in the air, where ball (A) was 
projected at an angle to the horizontal greater than the angle by which ball (B) was 
projected. If the maximum height reached by the two balls is the same, which of 

the two balls has the larger time of flight? 

(@) Ball (A). (b) Ball (B). 

(©) The two balls have the same time of flight. 

(d) It cannot be determined, except by knowing the projection angles of the two balls. 


The opposite figure represents the path of a moving Starte 1m 
body, therefore the value of the total displacement 


1 
covered by the body equals s T ™ End 
(1)3.16 m (b)4.12 m " ü 


(5m 


® Æ A railway worker stands 180 m away from the starting point of a train front whose 
length is 95 m which begins its motion from rest by a uniform acceleration, if the speed 
of the front of the train when it passes by the worker is 25 m/s, therefore the speed of 
the back of the train when it passes by the worker equals ............ . 
(@) 10.51 m/s (b)2142 m/s (©) 30.91 m/s () 43.44 m/s 
[14] 2% A ball was projected vertically downwards with velocity (v) from a height of 

4 m, then it reached the ground during a time that equals half the time taken 

by it when it was left to fall freely from the same height, therefore the value of (v) 

equals ............ . (g=10 m/s?) 


(©) 4.63 m/s (5) 6.71 m/s (c)841 m/s (4) 12.55 m/s 


Answer the following questions (15, 16) : 


What happens to a set of boxes that are placed on the top of a car and not being 
strapped when the car starts its motion suddenly and when it stops suddenly? And why? 


[16] The radius of a circle is measured and it was found to be (10.5 + 0.2) m, calculate 
the area of the circle. (Knowing that: The area of the circle = qtr’) 


General Exam 4 2 


Choose the correct answer (1 : 14) : 


o A body moves according to the relation; d = 40 t - 2 e, so its initial velocity and 


acceleration equal .. ... respectively. 
(©) 40 m/s,- 2 mis (b)2 m/s, - 40 m/s? 
(©) 20 m/s, - 1 m/s? (4)40 m/s,- 4 m/s? 


When two students measure the required time for a metallic ball to fall from the top of 
a building of height 5 m, the reading of the first student was 0.1 s and the reading of 
the second student was 10 s. Which reading is more logical? 


( a ) The two readings are logical. 
(b; ) The first reading is logical and the second reading is not logical. 
(c) The two readings are not logical. 


( d ) The first reading is not logical and the second reading is logical. 


o9 A body moves with constant velocity under the effect of three forces F, S F, and F, that 
have equal angles between them, which of the following figures represents the forces 
that act on the body? 


F, F, 
F, F, F, F, F, 
F, Y 
F, F, F; 


F, 
® b) S) © 


o Which of the following figures represents a body that starts its motion with initial velocity 
that doesn't equal to zero and moves with a uniform positive acceleration? 


v? d d 
(1) (2) (3) (4) 


(a) Figure (1) only. 
(©) Figures (1) and (2). 


) Figure (2) only. 


b 
(d) Figures (3) and (4). 
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o If the dimensional formula of the physical quantity (A) is M?L T7 and the dimensional 
formula of the physical quantity (B) is M?L T7, so the dimensional formula of the 
quantity (4 A — 2 B) is... 

(2) Mf?T-* (b) M-^L?r* 


© MLI? © not have physical meaning 


o A car moves with a velocity of 30 m/s, its driver applies the brakes and the car is 
affected by a negative acceleration of 6 m/s’, so the ratio of the velocity of the car after 


1 s to its velocity after 2 s of applying the brakes is ............ . 
l 2 a 4 
® 35 © 3 (d) * 


The next figure represents the positions of the two cars X and Y at consecutive intervals 
of time where the magnitude of each interval is 1 s and the direction of the two cars was 
to the right. 


Which of the following statements correctly describe the motion of the two cars? 

(@) The two cars move with non-uniform velocity. 

(b) Car (X) moves with uniform velocity, while car (Y) moves with uniform 
acceleration. 

© Car (X) moves with negative uniform acceleration, while car (Y) moves with 
uniform velocity. 

@ Car (X) moves with uniform positive acceleration, while car (Y) moves with 
uniform velocity. 


Æ A body is projected upwards at an angle (0) to the horizontal, 

if the horizontal range reached by the body equals the maximum 

vertical height reached by it, then the value of the angle (6) is 
approximately ............ 3 

(2)45* (b) 60° (©) 76 @ 0° 


— a 


A group of students measure the velocity of a moving body, which of these measurements 


is more accurate? 
(3)(850x20)m/s (6) 40415) m/s (€) (335410) m/s (8) (620 + 10) m/s 


EXAM —— 


4 


[10] Two trucks move in two parallel lines and in two opposite directions with the same 
speed which equals 90 km/h, if the distance between them is 8.5 km, therefore the two 
trucks meet after passing ............ à 


(3)0.05 s (5)50s ©) 120s @) 170s 


A ball was projected vertically upwards where it took 3 s to reach the maximum height, 
therefore the maximum height reached by the ball equals ............ . (g = 10 m/s”) 


(2)15m (5)30m (©) 45m 


m 
( 
N 


J) 80m 


Æ Vector X has horizontal and vertical components of 3.2 units and 1.6 unit respectively 
and vector B has horizontal and vertical components of 0.5 unit and 4.5 units 
respectively, therefore the angle between the two vectors A and B equals ............ 
respectively. 


(2) 49* (6) 57° (c) 68° (d) 712° 


® If the radius of Earth is approximately equal to 6.4 Mm, then this is equivalent to . 
(2)64x107$mm (6) 6.4 x 105 um x 10°m @)64x 1 


o Æ The opposite figure shows 
a tennis player who hits a ball 
horizontally at a height of 2.5 m 
from the ground, therefore the 


———l5m—— —- 


velocity of projecting the ball (v) that makes it barely exceed the net that rises 0.9 m 
from the surface of the ground which is located away from the player at a horizontal 
distance of 15 m and the horizontal range of the ball (R), if it is projected by this 
velocity are ............ i (g = 10 m/s?) 


) 


oo 
EN 
© 
3 
96 
a 
3 


© 
ge 
è 
3 
a 
ib 
tn 
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Answer the following questions (15, 16) : 


3K The image illustrates a player in a boat 
race, hence extract a pair of forces in this 
situation that represents action and reaction. 


A man moves in a straight line away from a building for a distance of 100 m, then he 
Stops for 40 s and after that he completes his motion in the same direction to cover 
a distance of 0.5 km, so what is the position of the man away from the building? 


General Exam 5 


Choose the correct answer (1 : 14) ; 


[17 2 A boat moves towards the east with velocity of 20 m/s, then it is affected by 
acceleration towards the west of 4 m/s’, so its displacement after 15 s from 
the moment at which the boat starts to acquire the acceleration equals ............ x 


(& ) 350 m towards the east b 300 m towards the west 
( c / 750 m towards the east d) 150 m towards the west 


e The scalar product of two vectors and the magnitude of their vector product become 
| equal when the angle between the two vectors is ............ J 
a) 15° D 545 Dw 


[3] A bullet moves with a velocity of 220 m/s to hit a tree and penetrates it a distance of 


~] 4.33 cm until it stops, so the average acceleration of the bullet inside the tree is ............ . 
0) = 5.59 x 10° m/s? 5-344 x 10° m/s” 
‘© )—5.59 x 10° m/s? d)—2.54 x 10? m/s? 


o The opposite graph represents 

|| the change of the positions of 

two runners A and B that move in 

a straight track in the same direction 
with the time. At the moment runner 
B passes runner A, .. 


* ] the displacement and velocity 

of runner B are equal to 
displacement and the velocity 
of runner A 


10 15 20 25 30 35 40 


|b) the displacement and velocity of runner B are greater than the displacement and 
velocity of runner A 
€ | the displacement and velocity of runner B are less than the displacement and 
_ velocity of runner A 
^d; the displacement of runner B is greater than the displacement of runner A, while 
the velocity of runner B is equal to the velocity of runner A 


0 Which pair from the following quantities represent derived physical quantities? 


2) 


* Plane angle and mass. ^. Velocity and time. 
c Distance and acceleration. d Energy and density. 
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[4] If the height of a student is (1.8 + 0.05) m and the height of another student is 
| (1.95 + 0.05) m, so the second student is longer than the first student by ............ . 


(9) 520.05) m (5) 87520.) m 
| © (0.15 +0.1) m (4) (0.15 + 0.05) m 


o A body falls freely from the top of a building and reaches the ground after time (T), if 
the resistance of air is neglected, which of the following figures represents the change 
of its velocity with time? 


c. a. i 


( (a) b (c) (d ) 
A student carries a ball in her hand, if the force that acts on the ball by the Earth is 
the action force, so the reaction force is the force that acts on ............ : 


d 
4 

m Eu 
pe he 


( (à |) the Earth by the ball ( b the hand by the ball 
G ©) the ball by the hand (d) the hand by the Earth 
o From the opposite diagram, which of the following T1 | 
ions i | tae 
] relations is correct? L1 
()asb b)a--b 3 D I 
li Fi 
+ at 1.13 
(Jesse Da=4d ——- 


[10] A car starts its motion from rest with a uniform acceleration until its velocity reaches (v) 
then it continues its motion with uniform velocity for a while before the driver applies 
the brakes to decrease its velocity uniformly till it stops, which of the following graphs 
describes the motion of the car accurately? 


a a 


(a) (b) c) (d) 
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o A box was dropped from a static balloon twice, firstly when 
the distance between the balloon and the ground was (H) then 
secondly when the distance was (4 H), therefore the ratio 
between the time taken by the box to reach the ground in i 
the second case and the time taken by it in the first case 
respectively is ..,......... . 


4H 
(4 @+ 
| 
52 3 H 
(04 Oi 


[12] When measuring the mass of a person, it was found to be 75.25 kg and by investigation 
"Jl it was found that the measurement was made by an error of 0.01 kg, therefore the actual 
mass of the person ranges between ............ . 


(2) 75.24 kg, 75.25 kg (b) 75.25 kg, 75.26 kg 
(©) 75.24 kg, 75.26 kg (2) 75.25 kg, 75.27 kg 


® In the next two figures, there’s a child of weight 200 N sitting on a swing, where in 
figure (1) the ropes of the swing are vertical and in figure (2) the ropes of the swing 
are inclined, so in figure (2): What happens to the tension force (F) in each rope? 


Figure (1) Figure (2) 


(3) Remains 100 N. 
(b) Will be more than 100 N. 
(c) Will be less than 100 N. 


( 3) The answer can’t be determined. 


» General Exams ? 
© Two cars were travelling on a desert 
road and after 5 s the two cars 
became adjacent at the third light 
pole as in the figure, if the distance 
between each two successive light 
poles is 70 m, so the ratio between 
the average velocities of the two cars 
A and B during the first five seconds 


shown in the two figures G5) 

equals ............ E 

d OF; 92 @1 
ie a 057 dM EN 


Answer the following questions (15, 16) : 


and 2 v respectively, then both of them fell from the surface of the table at the same time, 


? If two balls A and B rolled on the surface of smooth horizontal table with velocities v 
which of them will hit the ground first? And why? 


eo In an experiment to find the speed of sound (v) in air by using closed tubes, if you 
know that the relation between the frequency (f) of the sound wave in the tube 
and the length (/) of the tube is f = i vl" by neglecting the effect of the radius of 
the tube, find the value of the constant (n) using the dimensional formula knowing 


that the frequency is measured in hertz (Hz = s^!). 


Qi pe [n letl GES ol shja alegi 


General Exam 6 


Choose the correct answer (1 : 14) : 


D A body is moving according to the relation; v= 2t, where Mi is measured in m/s and 
| t is measured in s. So, its displacement after 5 s from starting its motion equals ............ . 


(2) 10m (6) 15m (©) 20m (4) 25 m 


© When the density of a liquid is measured by a hydrometer, it is found to be (10? + 1) kg/m?. 


S05 y T 
The type of The percentage of error in 
measurement is measurement is 
a direct 0.1 % 
b direct 1% 
c indirect 0.1% 
(d indirect 1% 
LLLÓ— 


& The opposite figure shows the collision of the two bodies X 


X 
and Y which have masses of m and 4 m respectively. X 
If body X acts on body Y during the collision by force F, (4m) (=) 
then body Y acts on the body X by force ............ . 

@F ()4F c)4F @-F 


o If a body is projected from the ground at angle 0 to the horizontal, which graph of 
the following graphs represents the relation between the vertical component of the body 
velocity and the time till it reaches the ground again? (Neglect the air resistance) 


Y 
y vy M Vy 
t t t 
C b (c (d 


o The motion of the Moon in its path around the Earth when it is observed during a whole 
b night is considered ............ motion in a............. 


periodic, straight line D vibrational, curved path 
(©) translational, straight line iG ) translational, curved path 


282 
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The most accurate tool for measuring the time taken by an object to fall from the top of 
a building is ............ . 


(a) 


the distance moved by the car during the first second only and the distance moved 

by it during the third second only is ............. 

(2) 2 (OPS c) 4 D-2 
EJ 3 \ b) 5 = 9 d) 


The opposite (velocity-time) graph describes v(m/s) 
the motion of a car, so the (acceleration-time) graph 
that represents the motion of the car is ............ 


a (m/s?) a(m/s2) a (m/s?) 


E Na 


(a) (b) 


(dj 


o 3K A ball is projected horizontally with velocity v from the roof of a building and at 
the same time another ball is let to fall freely from the same height. Neglecting the air 
resistance, which of the following statements is right? 
(a) The first ball reaches the ground first. 
(b) The second ball reaches the ground first. 
© The two balls reach the ground at the same time, where the velocity of the first ball 
is greater than that of the second ball. 


@) The two balls reach the ground at the same time, where the velocity of the second 
ball is greater than that of the first ball. 


= 
= 
=< 
ui 
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Which of the following mathematical expressions is correct? 


(3) & .(B.O) (5) & .(BAO) 


©) (A+B)+B8.0) (8) (&.B)*(BAO 


A football player kicks a ball from the ground with velocity 18 m/s at an angle of 35° 
to the horizontal, therefore the time taken by the ball to reach the ground again equals 


Jd tt approximately. (g=10 m/s?) 


(52s (©)3s @)4s 


A rock falls freely from the top of a building of height 122.5 m. If the free fall acceleration 
equals 9.8 m/s”, therefore the rock velocity before it reaches the ground by one second 


equals ............ + 
(2) 25.3 m/s 


(b) 39.2 m/s (©) 49 m/s (4) 58 m/s 


[13] Æ A stone is projected vertically upwards with velocity 18 m/s from the ground, 
therefore the time required for the stone to reach a height of 11 m is ............ : 


(g = 10 m/s”) 
(^ [During its ascending | During its falling 
| @ 0.525 1425s 
P 
B 0.525 | — 2825 
© 0.78s 142s 
© 0.78 s 2.82 s 


Using the opposite figure, which of 
the following vectors are equal? 


@ ) The two vectors A and E. 
- (©) The two vectors A and C 
© The two vectors G and F 
@) ) The two vectors E and D 


» General Exams a 
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Answer the following questions (15, 16) : 


[15] A car covered a distance of 20 km in the west direction during 0.5 h, then it changes its 
direction to cover 20 km in the east direction during 0.5 h. Calculate the average speed 
of the car during its journey. 


[16] Assume that the displacement (d) of a body is related with time (t) as in the given 
relation: d = ct? 
Find the dimensional formula of c. 


General Exam 7 


Choose the correct answer (1 : 14) : 


[1] The body is in equilibrium when ............ : 

| @ ) the resultant of the forces that acts on it equals zero 
(b) it is static 

(€) it is moving with constant velocity in a straight line 


(d ) all the previous 


©} 3€ When a body falls freely, the ratio of its displacements after time of 1 s, 2 s and 3 s 


from the instant of fall is ............ (Neglecting air resistance) 
(a)1:2:3 (b)1:2:4 €)1:3:5 d)1:4:9 
o The opposite graph shows the (a - +) relation dim) 
for a car, so the acceleration of the car 12 
equals ............ x 3 
(2) 6 m/s? 
` 6 
(b) 2 m/s? 
3 
(©) 1.5 m/s? ds 
5 aa aos ga 
(d) 3 m/s? 


o A boy projects a rock from the ground at an angle to the horizontal, which of the 
following diagrams represents the motion of the rock from the point of projection till it 
returns to the ground? (Neglecting air resistance) 


» General Exams a 
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o A body moves in a straight line where its displacement (x) changes with time (t) according 
to this relation; x = Bt + CC, then ............ . 


The dimensional The dimensional 
formula of B is formula of C is 
a L L^ 
(b r T 
© Lys DL 
(d) Lj DI 
El — 


[4] When the density of a cube was calculated, the percentage of error in measuring its 
mass was 2 96 and the percentage of error in measuring its side length was 0.5 96, 
therefore the percentage of error in calculating its density equals 


(Knowing that: Density — Mass) 
a ... Volume " x 
(98) 1.3 96 (b)2.5 % °)3.5% @4% 


A racer accelerates his car in a straight line from rest to 180 km/h during 4 s, so it will 
cover a displacement of ............ during 3 s. 


(2) 8645 m (b) 100 m (2) 112.5m (d) 56.25 m 


(8) If the meter equals 3,281 feet, then the volume of a cube of side length 1.5 feet is 
(46x10?m? — (b)1192m? (6)49 m? 


(d)9.6 x 102 m? 


[9] If the Earth acts on you when you are moving on it by an attraction force of 600 N ,then 
your body acts on the Earth by an attraction force of ............ . 


(@) zero (6) 300 N ©) 600 N (d) 1200 N 
SS 


[10] The most accurate measurement of the time of motion of a body from the following 


measurements is ........... . 
(8) 3 £05) ms (b) (8.2 € 0.5) ms 
(©) (2.5 x 0.025) ms (d) (2.5 +0.25) ms 


(11) The opposite graph shows the relation between the dx10(m) 
-" 
displacement covered by a runner and the time taken 4 
by him, therefore the average velocity of the runner " 
during the time interval ............ " 
2 
From t 2 0 From t = 10 
to t= 10 minutes to t = 20 minutes 1 
a) (min.] 
(a 0.25 m/s 0.15 m/s WEN: t(min.) 
(b) 0.25 m/s 2.5 m/s 
©) 4.2 m/s 0.15 m/s 
4.2 m/s 2.5 m/s 


E 


[12] The scalar product of two vectors is maximum, when the angle between them equals .. 


(a)o° (b)30° (c) 45° 


® Acar is moving in a straight line by a velocity of 50 m/s, at a certain instant the driver 
applies the brakes, so the car velocity decreases uniformly till it reaches 30 m/s during 
a distance of 160 m, therefore the distance covered by the car from the instant of 
applying the brakes till it stops equals ............ " 


(3200 m (5)220m (©) 250 m (4)450 m 


© Æ The opposite graph shows the change of the 
vertical component of the velocity of a body that 
is projected at an angle of 37° to the horizontal 
with the time, therefore the horizontal range of 


the body equals ............ . 
(2)265m (b)584m 
| (c,80m (d) 106.15 m 
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Answer the following questions (15, 16) : 


[15] The opposite figure shows three forces acting on a particle at 
E 
point O, find the resultant of these forces. 


© Can the motion of a car be in the east direction, if the car is affected by an acceleration 
in the west direction at the same time? Explain your answer. 


i MN 


OY: e) ves JS) [ (uel CLS) OW cus ja gl 


General Exam 8 


Choose the correct answer (1 : 14): 


© A bicycle is moving in a straight line with a positive uniform acceleration of 3 m/s”, if 
it started motion with an initial velocity of 5 m/s, then after a displacement of 12.5 m its 
velocity becomes ............ š 

(@)2 mis 5)8 m/s ©) 10 m/s (d) 12 mis 


o The dimensions of a metallic sheet is measured and found to be 22.3 mm, 4.35 mm 
and 12.7 mm, which of the following tools is used to measure them? 


( a) A ruler. (b) The standard meter. 


The meter tape. (d) The vernier caliper. 


e A ball is projected horizontally with a velocity of 6 m/s from the edge of a horizontal 
table at a height of 0.8 m from the ground, so the horizontal distance between the impact 
point of the ball with the ground and the edge of the table equals .... .(g = 10 m/s?) 


(20.96 m (b)24m ©) 15m )37m 


[4] Which of the following figures represents the resultant vector C for the vectors 


A and B? 
on € f ae 
5 B B C 
x aA a 
a) (2) (3) 
(3 ) Figures (1) and (2). b) Figures (3) and (4). 
( ©) Figures (1) and (4). d Figures (2) and (3). 


[:) An object is moving in a straight line according to the relation; v, = E 49+6d 
If v, is measured in m/s and d is measured in m, then the object is moving with 


cesta of auc 
(@)2 mis* 6 6 mis? ©)3 m/s? T) 6 m/s? 
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o A metallic ball of radius r is dropped into a tank of water, if its velocity in water was v 
and it is affected by a resistance force given by the relation; F = Krv where K is 


constant, then the measuring unit of K is ............ . (Knowing that: [F] = MLT~) 
(@) kg.m^ s! (b) kg.m 2s? c kgm! s! (d) kg.m.s? 
—Á 
[7] The opposite figure illustrates the displacement versus d(m) 


time graph for an object of mass 2 kg, so the resultant td 
force acting on it is .... 
(a) 100N 


(€) 102N 


t(s) 


The opposite figure illustrates an object that slides on 
an inclined smooth surface, which of the following 
statements describes the object motion correctly? 


(J Both velocity and acceleration increase. 
(b) The velocity increases, but the acceleration remains constant, 
(©) The velocity remains constant and the acceleration equals zero, 


( d ) Both the velocity and the acceleration are constant. 


An object is projected vertically upwards, so its velocity at a vertical height of - 
was 18 m/s where h is the maximum height reached by the object, then the value of h 
(g = 10 m/s?) 


(1)287m b) 21.6 m c) 15m (1) 7.5 m 


A bus was stopping at a traffic light when another bus collided with it suddenly from 
behind, Which of the following figures represents the movement of the passengers in 
the two buses at the moment of collision? 
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3 A car is moving in a straight line with a velocity of 88 km/h behind a truck that is 
moving with a velocity of 75 km/h and at a distance of 110 m from the car, therefore 
the time required by the car to reach the truck equals ............. 

(80.67 s (b) 8.46 s ©)2.43 s (4)3046 s 


= 
© Æ An object starts its motion from rest in a straight line with a uniform acceleration (a) 
and it makes a displacement (d) in time (t). If d — (200 + 0.5) m and t= (20 + 0.5) s, 
therefore the acceleration of the object equals ............ « 

(2) 1: 0.0525) m/s? (13 1) m/s? 

(©) (0.5 + 0.0525) m/s? (0.5 +1) m/s? 


(a) (m) 


If x = (216 + 6.48) cm, therefore the percentage of error in calculating (x 2) equals ........... x 
@3% OA O9% (@)12% 


o Æ An object undergoes free falls from the top of a building. Therefore the ratio of the 
covered distance within the first second only, the covered distance within the second 
second only and the covered distance within the third second only is ............ 


(1:2:4 (6) 1:3:5 €)1:2:3 (8)1:2:5 


Answer the following questions (15, 16) + 


[15] The opposite graph represents the relation 
between the displacement (d) which is made by 
an object that is moving in a circular path from 
a point on its path and the distance covered by 
it (s). Calculate the diameter of the circular path. 


What are the velocity and acceleration of a projectile that is projected upwards with velocity v; 
| at an angle @ to the horizontal when it reaches its maximum height in terms of g, 8 and v,? 


Choose the correct answer (1 : 14) : 


o Two vectors A and B of the same type are equal in magnitude and perpendicular on 
each other, then the operation that makes their product ............. 


Maximum Zero 
a A.B A-B 
b A.B AaB 
9| X4B | z-5 
1 AaB A.B 


If an object is projected with a velocity v, at an angle 0 to the horizontal, then its 
horizontal range when it comes back to the same projection level can be calculated 


from the relation : 


m g DVSO cos 0 z pga nisin 8.0088 
2g z g 

pa wn Beose Dga iS O coso 
g eis. =e a 


and the other is vertical, which of the following statements can describe the projectile’s 
motion correctly? 
UD The velocity in the horizontal dimension is variable and the acceleration in 

the vertical dimension is variable. 


o The projectiles motion is considered a motion in two dimensions, one is horizontal 


(b) The velocity in the horizontal dimension is constant and the acceleration in 
the vertical dimension is variable. 

©) The velocity in the horizontal dimension is variable and the acceleration in 
the vertical dimension is constant. 

ed ` The velocity in the horizontal dimension is constant and the acceleration in 
the vertical dimension is constant. 


o A man tried to push a box of mass 40 kg on a rough horizontal surface but he couldn't, 
* 
so the net force acting on the box is ............ T (g = 10 m/s?) 


ajo 40N 5400 N 4000 N 


293 
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o Æ The opposite graph of displacement (d) versus time (t) d(m) 
illustrates the motion of an object that started its motion from 
rest with a uniform acceleration, so the acceleration of its 


motion is ............ š 


(@)5 m? (b) 10 m? 
(©) 40 m/s? @) 25 m/s? 


the entire train to get out from the tunnel is .. 


Æ A train of length 100 m that is moving with an acceleration of 1 m/s? entered 
a straight tunnel of length 1.3 km with a velocity of 3 m/s, so the required time for 


4300s (6) 78s (©) 50s @ 20s 
In the opposite figure, an object is acted upon E 
> - F 
by two perpendicular forces F, and F,, so their 
resultant force (F) is ............ - 
G) equal to F, +F, (b) less than F; +F, — Ñ 


(©) greater than F, + F, d) equal to F, -F, 


If the two physical quantities A and B have different dimensions, which of 
the following mathematical operations has a physical meaning? 


(@)A+B (b) A- B ©a-4 (d) AB 


A man at rest started his motion in a straight line with uniform acceleration till his velocity 
reached 4 m/s within a time of 8 s, so the acceleration of his motion equals ............ 3 


(b) 1 m/s? ©) 2 ms? (0) 4 m/s? 


(2) 0.5 m/s? 


A student measured the dimensions of a garden of area 200 m?, if the relative error in 
measuring this area was 0.05, then the absolute error for that measurement AS wenige 


Gsm! (6) 10m? (2) 15 m? 1) 20 m? 


A ball was projected vertically upwards from the ground, then it passed in front of 
a person standing in a window at height of 28 m from the ground with a velocity of 13 m/s 
therefore the initial velocity of the ball equals ............ approximately. (g=98 m/s?) 


(4) 15 m/s (b) 19 m/s (©) 22 mis (4)27 mis 


» General Exams ? a 


In the opposite figure a man moved from point A to point 

B within 10 s, then from point B to point C within 6 s, then 
from point C to point D within 14 s, therefore the magnitude 
of the average velocity by which he moved from point A to 


point D equals ............ i 
(2)04 m/s (0.8 m/s (©) 1.5 m/s (d)2 m/s 


Æ An object is projected horizontally from the top of a building and falls down at a distanced 
from the base of the building within a time t, if d = (50 + 0.2) m and t = (10 + 0.5) s, 
therefore the initial velocity by which the object is projected equals ............ . 


(3)(520.)ms . (b)(S£027)m/s (©) (2.540.7)m/s_ (1)Q.52027) m/s 


[14] An object moves according to the relation; v, = 10 t, therefore its initial velocity and 


acceleration are equal to .............. (Where: v, is measured in m/s and t is measured in s) 


i 


Initial velocity | Acceleration 


@ 0 5 m/s? 
| & 0 10 m/s? 
€ 10 m/s 5 m/s? 
@ 10 m/s 10 m/s? 


Answer the following questions (15, 16) : 


The light year is the distance covered by light within an Earth year with a speed of 
2.998 x 10 m/s. How many meters in the light year? 
(Where the Earth year — 365.25 days) 


The opposite figure represents the (displacement-time) 

graph for a runner moving in a straight line with a uniform 
velocity. Draw the (displacement-time) graph for the runner if 
he moved with a uniform velocity double his previous velocity 
in the same direction within the same interval of time. 


General Exam 1 0 


Choose the correct answer (1 : 14) : 


[1] The time taken by a car that is moving in a straight line with acceleration of 2 m/s?, to 


i change its velocity by 10 m/s is ............ : 


(250.55 b)2s c)5s (d)10s 


e An object moved in a straight line for a distance of 100 m with a velocity of 10 m/s, 
j then it moved in the same line for a distance of 200 m with a velocity of 5 m/s, so its 
average velocity through the whole trip equals ............ . 


(2) 7.5 m/s b? 6 m/s (©) 8 m/s 4/30 m/s 


(3 3k The opposite figure represents the 
(displacement-time) graph for an object that 
moves in a straight line within 6 seconds, so the 
slope of the dashed straight line AB is ........... + 
(a) greater than the average velocity of 

.— the object within 6 seconds 

b` less than the average velocity of the object 

within 6 seconds 


(©) less than the instantaneous velocity of 


the object at the sixth second 


Cd equal to the instantaneous velocity of 


the object at the sixth second 


o The opposite figure illustrates three vectors 
^ > — 
K, L and N, which of the following equations 


is incorrect? E 

S es K T 
“\a)K+N=0 AE 
(DK-N-2K 

do £ N 
c)K=N 

DK+L+N=L 


» General Exams ? 


[5] The opposite figure illustrates the (velocity-time) v (m/s) 
graph for an object, so its total displacement is ............ . 
(2)120m 

(b)45 m 
(c)90m 
(d) 60 m 


Acar of mass 1000 kg moves with a uniform velocity of 12 m/s to the east, thus 
the resultant force acting on the car is ............ . 
(3) 12000 N (b) 1200 N (©) 1012 N 0 


Fy F 


In the opposite figure, if F, =2F,, then the value of ọ equals ............ + 
(4) 60° 

(b)37.67° 

(©) 45° 

(4) 63.43° 


i 
= 


2% If the maximum horizontal range for a projectile that is projected from the ground at 
an angle (0) to the horizontal equals three times the maximum vertical height reached 
by it, therefore the value of the projection angle (0) equals ............ A 

(@)15.53° (b)33.13* (€)53.13° (4) 64.16° 


o Two cars A and B are moving in a straight line where the velocity of A increases uniformly 
from 12 m/s to 18 m/s within tj =3 s, while the velocity of B increases uniformly from 
10 m/s to 25 m/s within t, = 10 s. Which of the following statements is correct? 
(a) Displacement of A within t, < Displacement of B within t 
Lh) Acceleration of B is double the acceleration of A. 


G ) Acceleration of A is double the acceleration of B. 


4.) Average velocity of A within t > Average velocity of B within h 


The scalar product of the two vectors AandB equals 60 units and the magnitude of 
their vector product equals 2073 units, so the angle between the two vectors 


equals ans 7 


@) 15° (b) 30° (45° (4) 75° 
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A tiger jumps horizontally from the top of a rock of height 6.5 m above the ground 


with a velocity of 3.5 m/s, therefore the horizontal range of the tiger’s motion equals 
... approximately. (g=10 m/s?) 


(h)4m ©5m (d)8m 


2m 


(D 1f X = (5 + 0.1) cm and Y = (7 £0.2) em, therefore (Y — X) equals ......... + 
Ss jm; = we 
(0 (12 £03) cm (b) (1220.1) cm ©) (2+0.3) cm (d) (20.1) cm 


JÉ A box has fallen from a helicopter at a very large height from the ground during 

its rise vertically upwards with a uniform velocity of 8.76 m/s, therefore the distance 
between the box and the helicopter after a time of 3.05 s from the moment of its falling 
equals: E 

(Knowing that: g — 9.8 m/s?, The air resistance is neglected) 


(3)79 m (5)204 m (0)333m (0)45.6m 


(a)2x 10? (b)2x 105 


Answer the following questions (15, 16) : 


If the acceleration of an object equals zero, does this mean its velocity equals zero? 
Give example to your answer. 


© If the force of viscosity (F) that acts on a ball of radius r which falls in a liquid of 
viscosity coefficient T] is given by the relation; F = 6 3t 1] rv where v is the uniform 
velocity of the ball, find the measuring unit of the viscosity coefficient 1). 
* (Knowing that: [F] = MLT~) 
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[Answers of Unit One 


Lesson One 


[GIE Multiple choice questions 
@ O the time and the mass 

@ force - volume - density 

© © time in seconds 

OO75m 


The circumference of the coin (c): 


oo 


fixed scale (X): X= 29 mm 
the vernier scale (x): 
ó mm 

‘The diameter of the cylinder (d): 

=X +x =2940.6=19.6 m 
O Orda 
Q Q1 nm— ! pm — 1 mm— 1 em. 
Dow’ 


ELS 


A GD atl the previous 
(B 862 cm 
Choice @: 862 mm = 862 x 10 m 
-862x] 
=862 x 10° um 
7. Choice @ is wrong. 
Choice ©): 86:2 mm = 862 x 10^ m 
-262 
=862 
+ Choice (B) is wrong- 
Choice ©: 86.2 mm = 86.2 
z862xH 
= 0.462 x 


+. Choice © is wrong. 

Choice @: 86.2 mm = 862» 10 m 
= 86.210 x 10cm. 
sss 

5. Choice Gis comest 


[4] 


Eos 

4G 19 x 10* om 
Í 229 — 10) mm - 19 mm 
=19 «10 m= 19x 07 x I0 nm 
zd93 M m 

BO 101 ke 

=10kg= 10x 10g 


es (easi) 
= LOL kg 
Osx oke 
M rmi m 25 x 2x 10% ton 
25x10 ton =5 x 10° 10° kg 
IT 
Gow 
The volume of one bottle (V): 


; The capacity of the tank 
The nuniber of bottles = ye volume of one bottle 


MOxety=3 
7 The dimensional formula of density is ML T^. 
+, Its measuring unit is kg.m™ and it can be 


ten kg/m’, 

kg/m = kg/m" 
army 

D @ force 
From the table, the dimensions of the quantities 
are as follows: 


MLT? 


and by comparing them to the given dimensional 
formula M L' T 


^. The physical quantity may be the force 


B. G) has a dimensional formula of ML" T^ 


» Answers of Chapter 1 LessonOne WO 


[o 
af. u 
i= Samet 
KD (B) the same dimensions 
IF] =MLT°T=MLT' 
Imv]=MLT* 


7. The two quantities have the same dimensions. 
D (€) has dimensions, has no dimensions 

When two quantities of the same dimensional 

formula are added together, the resulting quantity 

will have the same dimensional formula of one of 

these quantities 

The relative speed hay a dirmensional formula. 

When dividing two quantities of the same 

dimensional formula, the resulting quantity 

will not have a dimensional formula, 

The relative density has no dimensional 


L-[A]T' « [BI T 

77 The quantities that are added have the same 
dimensions. 

IT = JA]=LT" 

AL=lB]T = [B]=LT" 

Ovj=vi+2ad 

In order for the equation to be possible, 

the dimensional formula for both sides 

of the equation must be equal. 

The dis 


sions of the L.H.S in all the choices: 
is 


© The dimensions of the R-H.S must equal 
-2 
UT 


In choice @: 
Iv] elac]2 LT «LT? T? 
-LT'eLT^ 


+. Choice @ is wrong. 

In choice ©: 

W+ ad] 2L 
UTC. Tat? 


7 Choice (B) is correct 

In choice ©: 

Iv] *i2ad] 2 LT eL TL 
SLT 4p 

«+ Choice © is wrong. 


II e [ard] 2L? 
sU 

+ Choice @ is wrong, 
Mdv th at 

In choice @: 

~ The dim 

= 

- The dimensional formula of the R.H.S: 
eM Tt 
|j 
7: Choice @ is wrong. 


al formula of the L.H.S: 


nsional formula of the L.H.S: 

Lorie? 

- The dimensional formula of the R.H.S: 
[ła] reL 

^. Choice (B is wrong. 


In choice. 


- The di il formula of the LHS: 
"c pudet a 
[poe Puen 
- The dimensional formula of the R.H.S: 
[24] =LT* 


+ Choice © is wrong 
In choice 


UNIT — 


1 


= The dimensional formula of the R.H.S: 
[e] a] cr erra 
=LT+LT" 
++ Croice (B) ix comen, 


[second | Essay questions 


AQ) The physical quantity measured in kg.m™ is 
a derived quantity because it is defined by other 
fundamental quantities. 


A9 To arrange these masses, we will convert their 
‘measuring units to grams; 


27x10 jig =27 * 
= (5)>(4) > (2)> 


x10 g=270¢ 


atinum-iridium) alloy is rigid, does 
th the surrounding medium and it is 
ly affected hy temperature changes unlike 
ier materials. 


A9) The statement is valid, because when the. 
the equation are 


Wrong. But when the dimensions of boil 
‘of the equation are the same it does not me; 
sure that the rule is correct, since the rule m 
include a numerical factors of à wrong value thot 
makes the rule 

49 rhe relation: B= 
The dimensions of m - M. 

‘The dimensions of c^ - LT. 7 
^ The dimensions of E= ML' T ^ 
+ The measuring unit of energy (E) is kg.m'/s 


49 OY The dimensions of mass=M 
‘The dimensions of acceleration =L 1 
^ The dimensions of force (F) = M 


(2) The dimensions of force = ML T^ 
‘The dimensions of area = L? 
^ The dimensions of pressure (P) - ML" T^ 
(3) The dimensions of force (F) = ML T 
‘The dimensions of displacement =L 
+The dimensions of work (W) - ML" T7 
AQ a) The relation: Work = F mv? 
- The dimensional formula of the L.H.S- 
Wis META 
+ The dimensional formula of the R.H.S: 
[3o ]- MT) - Mer? 
7 The dimensions of the two sides are equal. 
The relation may be correct. 


(2) The relation: V y= $ ar 
~ The dimensional formula of the L.H.S: 
Val =T 
~ The dimensional formula of the R.H.S: 


IF MET 
- The dimensional formula of the R.H.S: 
m Mp 
yM 
^. The dimensions of the two sides are not 
equal 
^. The relation is wrong. 
{4} The relation: A= Ë 
~The dimensional formula of the L.H.S: 
ijs 
- The dimensional formula of the R.HS: 
itis 
= The dimensions of the two sides are not 
‘equal 
2 The relation is wrong, 


(5) The relation: v —a^ t 
- The dimensional formula of the L.H.S: 
(vJ=LT" 
- The dimensional formula of the R.H.S: 
WLT T= TS 
~ The dimensions of the two sides are not 


Q $057 gem’ 
£ Mass (m) 
De = 
TE 77777 
p=% = $60" 
da8 i3 oas 
= 677.04 kg/m = 
20.677 p/o? 
(O25 « 1 kgm 
Vans? V, 270-30 2 40 cm" 


mates 7 Váspisced water 


725 x 10" kg/m? 
Gov: 
Choice @: ~ Nm = kgms m e kem! s? 
7. Its dimensional formula = ML" T 
+ Choice @ is wrong. 
Choice (B: +> Jm ! = ke.’ 
Its dimensional formula = ML T 


Im kgs? 


Choice (9) is wrong. 


Choice ©: v Ns kgms ^sekgas 


imensional formula = ML T 
=. Choice © is correct. 
Choice @: v Js = kg. 
7. its dimensional formula = ML T 
=. Choice @ is wrong. 
ODoue 
^ The measuring unit of pressure (P) is N. 
and the measuring unit of yolunic (V. 
SIPVIE Nm m= Nan d 


eo--[5 


» Answers of Chapter 1 Lesson One WO 


Oke m's* i 
j Mm Fe 
Fag Mm Gs BE 
p Ss 
= ME cies 


7. The measuring unit at G is kg ai s ^. 


@oOns 


The measuring unit of K E is kgan 


^. The measuring unit of momentum is N.s. 


RHS must be 


| 
=1 


In choice @: 
[rag] Mur? wwe? 
^ Choice @ is wrong. 
O@x=yztk 
UIMBMLT? , (KI-MLTC 
+ WI@1=LT?M=MLT* 
seytt 
While all choices (8), (B) and © are wrong, 
where: 
= In choices @ and (B), we can not add physical 
that don’t have the same dimensional 


- In choice ©, we find that: 
‘The dimensions of the L.H.S # The dimensions 
of the RHS 
Q-ixvieLr LT =v rT? 
“(2K SLT Let 
a XY=ZK 


CIA eee; 


x, 


2995-833 10" 


M 


6 
25. psi? 


E 
OS = 1420 «107 


gl 


295 =]667% 10" 
1 -3 


The comedi choisis © 


Go 
Moss 
1 year = 36525 x 24 x 60 x 60 = 31.5576 x 10" s 
ly,-y! 
—y 
— 161.5576 x 10°) - (xx 107) | 
4 31,5576 x 10° 
2; The pendentage nt emor 
GOi105 2001 ke 


“To add two physical quantities, they should be 
identical in the measuring unit. 


m 


-0004 


+ 


| First | Multiple choice questions 

Ab GO mass of a body by a balance. 
ime of u cube by measuri 
oo 
oo 


s lens 


AQ) Othe relative error 
Q o 902m 
(i) poa s 


4 0.1 n.001 
4 855.18 m,5522m 
‘The real value is between (X, 
XAX255240/2—5522 h 
.eX-AX-552-U01255.15 0 
GAD The mom length, (6+ 
To determine the meusurement accuracy, We 


m 


valeulate the relative err in each measurement. 
the smaller the value of the relative error. the 
higher the measurement accuracy 


[sj 


x 
E 
| arn | (050210) | (10520010) | 


Fhe correct choice is p. 
Ap 33 002) cm 
Kalas 
-568-235-335em 
AL AL, + AL, 
200140012042 em 
L-1,2AL- 0332 0/7 em 
GO PEE 
The relative error in measuring the mass: 


The relative crror in measuring the velocity: 
$2 LOI op) 


The relarive error in measuring the momentum: 


=r =A 000 


- The real value of the momentum: 
P =m y, =10x4=40kgm/s 

- The absolute error in calculating the momentum: 
AP=r, P, =0.11 x 407 44 kgms 
P=P,+aP 


= (40 £44) ke m/s 
D à 0.0205, 16.4 kg/m" 
m 
a» 3 
dg = 800 kg/m 
PePe 4 
Sar = 5 10) 
r,=S¥ 90! Loo 


Ap = pr = 800 x 00205 


@WHQi5+03)em 
x, +¥,= 5+ 10= 15 em 
Ax+Ay=0.1+02 
x*ysii5z03)cm 
(i) 5) (20 + 0.4) 
2x, £y, =(2*5)+10= 20cm 


2Ax+Ay=02+02=04em 
2&5 y =(20404)em 


Gi) © (50 + 2) em? 


rer 120024002 004 
NI 
TRN 
A (xy) = rx y, 2004 x 50 = 2 cm 


r 


ay =(50£2) cm? 
(iv) @ (500 + 30) cm* 


» Answers of Chapter 1 Lesson Two b 
r=r +r, +r, =0.02 + 0.02 + 0.02 = 0.06 
LAG) 


+7) 


r 


Aay?) = rx, y2 = 0.06 x 500 =30 cm? 


xy! =(500 + 30) em? 


poog 

aes 
ro 

PANEM 
ot cor Xr ae 
sehe 
z "n 
z Mw 


Gi) ( 10.26 cm 
DELI 


- g x (2.3) x 48 =79.8 em” 


AVeVe, 
=T98 x 10.26 em" 
Doom 
72527,2001 


far, +r, +r, =001 400140012003 


The relative error in measuring the density: 
tar+1,=34+15=45% 


ERSTE] Essay questions 


@ (1) - Do not look at the grad scale at an 


i lar to the scale, 
~ The length of the graduating tool (ruler) must 
be suitable to the measur 
e.g. do not use the ruler to measure very 
small length or lengths larger than its scale, 
(2) - It should be inside a closed glass box to 
avoid the effect of wind that causes error in 
measurement, 
~ The mass of the body should be small. 


M 


Because the absolute error can he determined 
ther it is an increase or decrease in the real 


is a ratio hetween two physical 
having the same unit. 


of the measurements. 


ota) =(b) = (c) < (d) 


Answers of questions that measure 


b=X4+x=2 
(i) 5) 0.01 cm 04% 
D=|D,-D|=|253 2.54] 2 001 sm 


[71 


D161 £0.17) 10 kgm” 


R- wreda 107 = (0.065.002) m 


0.002 _ 6 


r EEEE EEE DIE = § 


Aper p ep, t 


a 2 pÉ p 
= 161% P Cos) 0.17 x 10° kg/m 


pps Apeil6l 20171 v 10 kg/m? 


© D not defines 


DOs6mm 
X-5mm 
x2650.1 204 nim 
l=X+x=56mm 
AB Because itas not rigid enough and may be 
affected by the temperature. 
The sentence is wrong, where the relative error is 
better indicator for measurement accuracy than 
error, because the relative error gives 
us the ratio of the error to the real quantity and 
not only the error. 


KE] muttipie choice questions 


AQ Go An iron piece mass of 60 kg. 


4E) Gy ihe displacement of a moving body 


» Answers of Chapter 2. b 


© © The velocity by which a body moves to east 
that is 2 ms. 

OQ Geo 

) @ 350 m 

Qum 


s=6+8=j4m 


Gi) © 150 m to east 


Gi) © 10 m in the direction of AC 

From Pythagorean theorem: 

d e (Y + (8) = 10 m in the direction of AC 
(Gil) © 28 m. 0 

$=6484846=28 

d-0 


7 The correct choice is ©. 
O G9 
77 The car is moving in a curved path. 
7. The distance covered by the car is greater than 

its displacement. 
Ge. itis greater than 2 km (2000 m). 
^. The correct choice is (). 
O O50 cm, 130 cm. 

de50cm 

s 504 (2 x 30) + (2 x 10) = 130 e 
(oom 


5=64+4=10m 


pož 
-Through 3, cycle: 
s-iQmonr 
d=2r 
S.B Lm 
4 2r 2 


(Bi 1257m.0 
s22nre2x3)«2- 247 m 
d=0 
(i) 22 m. 22 m 
Me sable Webn 
OF «Y = 242 m 
© ü G) 10042 m in the direction of AE. 
d=AE=AC+CE 
AC =7(60) + (60) = 6092 m 
CE =(40" + G0) = 4072 m 
d=AC+CE=6042 +4072 
= 1002 m in the direction of AE. 
Gi) @ 200 m 
5 = 604 60-40-40 = 200 1) 
Osm 
7: The distance between gate (1) and gate (2) 
represents quarter the circumference of the. 


garden. 
PETERE ETERN 
1=28m 


a dxonress 
‘The shortest distance between gate (1) and 
gate (3) represents the diameter of the garden. 
sdelr-2x28- 56 


Moos 
‘The displacement of a body that moves in 
a circular path equals the diameter of this path 
(2 r), when the body covers a distance that is 
‘equivalent to half the circumference of the 
circular path (distance = x r). 
7. The displacement of the body equals 2 r at 


point B. 


| 
=1 


Gb «po. 
The body covers a distance of 2 7t r when it 
reaches point D (one complete revol 
which means it returns to its starting point. 
Phe displacement of the body af perit D 


opah dera. 
99^ 
= 
890-74 
18-2 unis 
b=2 units Its direction is upwards 
a--b 
i Choices @ and (B) are wrong. 
V 6-4 units Its direction is rightwards 


Bake 
B=6 units 
C=5 units 
D=8 mits 
2x The cornecr choice ie b 
O equal to 1 Bo 
oc 


@OE=2F+C 
~ The right side in all choices is: 
É-8 units Its direction is rightward 
- The lei in choice @: 
C+ B=4+6= 10 units 
The direction of the resultant is rightward. 
~ The left side in choice (B 
C«2F24€(2«2)- 8 units 
‘The direction of the resultant is rightward. 
- The left side in choice ©: 
3F+D=( x2)-422 units 
The direction of the resultant i$ rightward. 


- The left side in choice @: 
Rs Fale SF GF e QF 221 units 
The resultant makes an acute angle with 
the horizontal. 
2 The cum choice wv (B). 
DOIN 
FayFy+F =4(9)' +02 = 15 N 
O ION, makes an angle of 36.87° with F, 
E= F +F; = (OF +r 
-a40N 
F, 

"P 
masg =$ =075 
[ET 
5 The eaim vf the vero forces makes an angle 

636.87" with F, 

9o 

XRF-2R--F 

Xe2r-jr-ir 

1n the choices: 

ELTE 

riFy),=4F 

7^ Choice @ is wmng. 

I .2F-3R--F 
XR -ir P=- F 
- Choice ©) is wrong. 
I) -2F 


+ Choice © ts wrong. 
EEL} F-Z F=-F 
xga-ir-r-ir 
+ Choice (d) is correct, 


north of west direction. 


=15 kmh 
+: The nei velocity makes an angle of 38.66" 
monii of west. 


or 
- The resultant of the two vectors (C) has 
the maximum value when the two vectors are in 
the same direction: 
C-A«B-544-9 units 
~ The resultant has the minimum value when 
the two vectors are in opposite directions: 
G=A-B=5-4=1 unit 
a tsl€ls9 
~ The resultant of the two vectors cannot be 
equal to 12 units, 
2+ The correct choice is @. 
&asr. 6343 
IF, =3F-2F =F 
IF,=3F-F=2F 


Do 
COOLED 
¥,=F cos @ = 20 x cos 45= 10°12 N 
(ii) 102 N 
F, =F sin 720 x sin 45 = i02 N 
QoGgsí3n 
d, 2dcos 8 
10s cos 307 S3 m. 
WOSM 
dy=dsin® 
“= 10«sin30=5 m 
O8. km, 199km 
A, =A cos B 
=215xcos22 
=199km 
A=Asin® 
= 215 xsin? 


=8lkm 


— — —» Answers of Chapter 2 


QogsN 
F=yF] +F} F-QE-F] 


Feq07-(y = oN 


Gi) G) 53.13 
F, 
ungc ili 
RO 
A= 53.13" 
@a0<as 
OOF «F, «F 
y LET 
F, =F oos 0 = Fcos30- 7 F 
Fy =Fsin@=F sin 30= 4 
^ BERE 
@M@4N3N 
ALO =0": 
(2k), =F, +Fy=7 [0] 
- ALO = 180°: 
[T © 
By adding the two equations (1) and (2): 
A2F,=8 
F,=4N 
By substituting in equation (T 
SEGAN 
+ The correct choice ix (3). 
(61 Dos 
@@ 180° 
BO 10units 


+» The two vectors are equal. 
lors have the same magnitude 


ABcsO . 8-0 
A - 25 units 


A.B - AB cos 


IT 


KaB=ABsnon 
=3 x Sx sin 60 n = 12,99 p mits 
s The worrext choice ts f 
B Qus 
© (KR nB)=-(B AX) 
(Ra Biy (Be Xe 
qos 
QD O less than 1 
Moxy 
~(X+¥) equals zero when the two vectors are 
equal in magnitude and opposite in directions. 


“= The two vectors are perpendicular, 
+ Choice @ is wrong. 
+ (X-F equats zero when the two vectors are 
equal in magnitude and in the sume direction. 
“The two vectors are perpendicular 
^ Choice © ix wrong 


(xx Y) equals zero when the two vectors are 
where: 


- (% 4 equals zero when the two vectors 
are parallel; 

+r The two vectors are perpendicular 
+ Choice @ is wrong. 

D O into the pare, into the page 
Apply the right hand rule, by moving the fingers 
of the right hand from vector V to vector B 
through the smallest angle between them, then 
the thumb points to the direction of vector F 
and it will be perpendicular imo the page in boih 
chen, 


EET] Essay questions 


© According to the relation A ^ B=AB sin Gn, 


When =90°, A ^ B — AB n (maximum value). 


48) Because they have different directions. 


[14] 


AQ) (1) When they have the same magnitude and 
direction. 


(2) When the angle between the two vectors =45°, 


since sin 43 — cos 45 
Ono. because the magnitude of a vector is always 


[arare of duipitinai thet mensura 
|| high levels of thinking 


à) @-10m 
$220-302- low 

(i) @s0m 

*220920«10- 55m 


@Dim 


At the maximum displacement, the body covers 
half the circular path. 


s=nr 
renr 
W275 km inthe direction of AC i 


d2455-18 
2275 km in tye direction 


Gi) @ 13:5 km. 
324554. *18z21 54m 
OGQ7m5m 
+ Distance: 
(2 6343278 
~ Displacement: 


8=1GF4GF =5 m 
Qor 
- The resultañt of the two forces F, F: 
en, VPF NIF 
SumnosEsi , Qa 
2. The resultant E F; in the same direction of 
the force [2 F. 


n P= +72 r- 2r 2 r-2 12r 


^ 
: stor ç 
wae NE 

" 


» Answers of accumulative Test on unit 1. ba 


oc 
Because thé two vector B have equal 
magnitudes, so the res between them 
and makes with them two equal angles. 


O52 Nom 


E 


From the previous 

0 = 360° - (132° + 90° + 118°) =20° 

x FF =Freos@=32.8 x 17.3 cos 20 
z25322Ncm 


o Or 


= = 2.79 units 
2x cos 60 


A=2B=2%279=5.58 units 
$e cos 6 
B=abcos 0 


a. 
Bc =ac caso 
a 


^ bots B= cong 


0o greater than the magnitude ofthe vector product. 
CORT OO2x 2m 
00o: 

(E 6495.19 units, perpendicular out of the page 


(Q (5 N. makes angle 36.87° with the horizontal 
Q $242x 10 m OGr,«r,«r 
Q 50m, 90 m oo —— 
(DQ-5 mits 

Tüeirscalar product 2.5 x 2 x eos 180° e —5 units 


{3 
9o; 
At point A: 
The distance = + xR 
^ The body completes 
+ revolution. 
2. The displacement at A RT x R7 
=y2R 
| At point B: 
The distance = x R 


A=R=8 
= B= 9848 = 82 om 

Onm 

B Both (1) and (2) are wrong. because we can't 
add a scalar q and a vector qui 


AD The horizor 
The vertical component of C 2 —75 +5 


mmponent of C 24 - 252 15cm 


--25em 


_ Answers of Accumulative Test on Unit f| 


OO iGn- l0 m @ D the relative error. 
Tr) 
Qamr’ © © small lengths 


[s] 


:1 
z 
> 
oor 
@ O between 1 N and 7 N 
Q 265€ QOC+A-3 
OO direct, 0.1 m. 0.01 
(D 64643 10° 

dyon = 026nm = 0.26 x 10” m 

daas 7 56x 10° pm = 5.6 x 10° x 107 m 


2026 
deus 56x10 


x 
LEA 
Distance = 


Displacement =| +r 22 € 
ance 


=4643 x 10" 


in: n 
Displacement ^ 47. 


OOT x34) 107 ws 


1, +1, = 0.088 
=F, 
$ 2003 mis 


£0,034) m/s (71 = 3, 


(B à) Volume - 3 xh=x 
=1571 


=10"m 


107 nm! 
lume = 1.571 x 10° x 


21571 x 10 nm 


(b) Mass = Density x Volume 
7800 x 1.571 x 10° 
= 12.25 kg 


[e] 


 Lkg=10° mg 
7. Mass = 12.25 x 10° mg 


F,=2474N 
(b) F; -F; =F, F, cos 
= 24.74 x 24.74 x cos 90" =0 
[n m" 


= 24.74 x 2474 x sin 90° n 


=612067 


f Answers of Unit Two 


Multiple choice questions 


[I0] E 


d _ 1496 x 10* 


-498675 


Ad 
Slope =44= y 
a ^ 


The graph that represents the relation between 


the displacement of the object and the 


» Answers of Chapter 1 Lesson One WH 


@ Othe velocity of C> the velocity of B 
> the velocity of A 


(slope),,> (slope), > (slope) 


EDEN 


* The correct choice is (b). 
WWD Isms 
oad 


365.25 x 24 x 60 x 60 


GHAM 


Ix 15 x 60 =2.7 x 


^ Siga 
dpa = 3 10 x 60 x 60 = 1.08 x 
The distance between the orbits of the two. 
planets: 


d=d,,-4, 


-Q23 x10 
28 x l0 m 


(sp oaae oiai potegli [17] 


ity = Total displacement 
Average velocity = IEEE 
yda4 s 
vedo MEL m 
(OO greater than one 


AQ 75 ms, 4 mis 
~ Fromt=0 to t= 80 s: 
nr v 


t 80 
- Through the whole journey: 
2 600—200. dm 
80«20 
&D O 16.67 kmh 


j S, 
a cir 


E 
From Pythagorean theorem: 


T4. 305 0. kah 
“TV 05425 
(4) (5) 23.33 kwh 
5 
— Swit 30440, 
pal Tony OSES ELI 


ADO before the second player by a time of 0.83 s 
dos 
Ss Ted = 16.678 
dy r 
vut =1755 
Atat, -l 175-1687 2 0A 
2 The First player veaches the hall before 


the second player by ds 
DW). (D 1 knih ia the souh di; 
=4km 
Sed. $ = | koh in the south direction 


(ii) DS kms 
sa2t2+1¢3e74+5=20km 
2222. 
Yom = = wth 


Da suden A 


48) 


‘© The slope of the (displacement-time) curve 
represents the velocity of the body. 

+7 The slope of the curve is negative through 
the interval between t,t, 

~> The interval of time in which the direction of 

the body's velocity is negative is the interval 

between 1.1. 


E Ù @ positive and uniform 
‘> The relation between the girl's displacement 
and the time through the interval AB is 


©. The girl moves through the interval AB with 
positive uniform velocity. 


ft) GD equal to zero 


slope is negative. 


The girl moves through the interval CD with 
‘negative uniform velocity. 


~ (slope. (Slope 


ra + me 


2 The comet choice i) 


0 G5 ms 
..A4d 10-0 
ve M. Pe Sms 
(B) 1.25 m/s 
ca Ad _ 5-0 _ " 
rares EE 
GQ-36 ms 
vez E = 3,67 mi 
==- s 
eoo a 
vg 
Gi) D@S avs 
77 The velocity from t 0 tot =2 s is 
uniform, 


++ The instantaneous velocity att 1s 
equals the average velocity from 
101022 s which equals 5 mix 
QG-25ms 


75 The velocity from t2 510124 


Goo 
The slope of the line fro 
t= 5 s equals zero. 
77 The instantaneous velocity at 1 =4.5 s 
equals 0. 


@Oows 
7 The velocity from t 27 sto te 8 sis 
uniform. 


+ The instantaneous velocity att 7.5 s: 
0-6) 


» Answers of Chapter 1 Lesson One WO 


=06h 
= 220-20 gh 
320 
732:063037 9957 


San = Sane | 


OO I5 ms 


d, =v, = 105602 600m 


J, =20 x 60 = 1200 m. 


which means. 


thatthe body returns ba 
ad, 
Ov, = x5 = (slope), = 


=25 mis 


y= = (lope), = Sims 


= : —» Answers of Chapter 1 Lesson Two b 


062; Gi) @S mis 
MEA From A to B: 
+ Statement ro 2 24.200. 20 sy? 
a Siren. BA Veni Naah ra o 
7 The comet chai E 
= ' lars [II 
© D A precedes B after passing point x. veias ra ees 
« Thé slope of the line representing the motion eee 2 
k = E E E E 
greater than the slope of V 2-8 4 
Le. it covers equal displacements in equal time io eget oe Soy 48): (iv) @ 80m 


vals. 
Object B is movi 
because its moti 


d =vät= 20x (8-4) =80 m 


final 


Ave 
acceleration Lo m 


ty decreases with time 

D G) the velocity of the object increases. 

0o 

B O negative non-uniform r Through the first 10 seconds, 

4B © uniform acceleration of $ mvs uniform acceleration, 
“The graph that represents the 

ty and the ts straight 

ined to the horizontal axis. 


7. The body moves with uniform acceleration. 


E 7 Slope A =a 
the curve's tument is positive 135211255 
1 Ise 55 71125 =a = Slopes 30-0 es 
d =v ,t= 6.75 = 11.25 =75.94.m @o 
pe of the curve’s tangent J, =¥yt=525 4 11.25=59.06m Slope =4¥ =a 
att=2s At 
3-0 = 


pe of the curve's tangent is negative 


t=3s ICT] Muttipte choice questions 


+ The velocity of the body is negative at=Fs | (B) v, - at Go: 


prier rna Boys ah Ooi 
high levels of thinking ee 


s a Tal displacement 


the value of uniform 
first interval, so the rel 
a straight line which 
axis and the value of 
of the slope of the 


is represented by 
to the horizontal 
slope is equal to the value 
that represents the motion 


Ooums of car A in the first interval. 
s 2. The correct choice is (B). 
Body A 
Garay D © The hhagnitude of the acceleration of A is 
E GD 0 © positive, zero. negative larger than that of B. 


(21) 


| 
:2 


The direction af the motion of the two bodies: 

«; The velocity of the two body through the whole 
motion is positive, 

^ The two bodies have the sume direction of 


7. Thé choice @ is wrong- 
The acceleration of the iwo bodies: 


a, 2100. i33 t 


-From Le tote 5 s, fomite 15 sto t= 20: 
a= Slope - 


A $20 ws 


PENS 
[I 
From the uraph : The slope of the line that 
connects between the starting point and the end. 
average velocity, then: 


Ez Essay questions. 

{Q No. because the body that moves with uniform 
velocity has zero acceleration. 

48 Yes, because if a car is moving to the north then 
it decelerates (starts io slow down), it will be 
moving at this time at an acceleration opposite 
to its direction of motion (to the south). 


OO regsive, zero 
= Through the interval AB: 


"Thé relation (d-t) Is represented by a curve. 
^, The body moves with acceleration. 

<The slope of the curve decreases as time passes. 

velocity ofthe body decreases as time passes, 

body moves with negative acceleration. 


-+ The body moves with a uniform velocity, 
ia, ven acceleration - 
@ © The displacement of the car increases from 
t=Otot=Ss. 
i: The velocity of the car is 
the represented interval in the graph. 
7. The car movey t one direction during 
the represented interval. 
2. Thedixplacement of the car increases from 
12Utotz55. 


EFT] 

os The magnitude of the change in the velocity 
of the body (Av) = The area under the 
(aceeleration-time) curve 


2 The conect arrangement is: 3< ! <2 


OO 120s. 60s, 1205 
-In the interval AB: 


rm 
vu dre 
vod 
i 


" 

00; 

4) @ moving in a direction opposite to the direction 
‘of motion at point P 


© 7 ws to the north 
© A and B meet at 7 35). 
ODs ms Oox 
@ @A body is moving with constant velocity and 
Variable acceleration, 
OO-2ms oc Orm 
(D (9 40 km/h 
= Total distance 
Average peni Total time 
220420 
“05405 
=40 kmh 


B The time needed for the 


— —» Answers of Test onChapter1 E 


BOs ms 
nte Mi 
2 3 
A3-— o «e6ms 
wW 6- 
ERU a A E 


at at 2 


*/ The acceleration is constant. 


*-* v,-0 
Ar ssa-TIS V 3275 
v,= 15 mls 

n VAY 015 
ELI 


ration. 
@oisy 
«y y= Total displacement _ d, +d, 
Total time [E 
S. EMI CN 
“Iv 


car to pass the door e ty 
tam 
4 _ 60 j 
p E 
ES ae w an 


The distance moved by the door at the moment 

when the car reaches the door = dy y 

Ad = Vay iw 20-2 XS 

^7 The height of the car is 1.4 m, so the thief will 
not succeed to escape because the door will be 
1 m away from the ground. 


® Whertthe body moves at a uniform (constant) 


velocity. 


(23) 


vv tat 
inve (x3) 
30 m/s 


6032: 


v8» 20 ms 
5 


D 


wm 13 x Fy =36 mis 


vay, tat 


ET 


LI 


d= (4% 106) «(3 x 10%(-6))=0 
OG m 
=v, =4x8=32m 
danynt at 
=(4%6)4 (44x (6?) =96 m 
dad, +d,=32496= 128m 


"^ The two bodies have covered the same 
displacement (d). 


+a, =300 
at + at =300 


15ax( 
a=2mis? 

(posssis 
‘The train leaves the tunnel entirely when 
it covers a distance that equal to the sum 
of the tunnel length and the train length. 
^ d= Lkm + 100 m= 1100 m 


= N00 =4t+ ($ xosse) 
nées noo 

By using the calculator: 
1-588318 


+ The time required for the train to leave 
the tunnel entirely is 58.81 s. 


(DO:9m 


LXI ouo > 
m7 * Tet z-5x10' ms 


(DO459m 


~ When the car moves with velocity 56 km/h: 


7 The car gets accelerating uniformly. 


av ad 


NUN à 
vp =04(2x $ x 100) 


= 103 mis 


— Answers of Chapter 2 Lesson One 
(p40 m 


yayta 
=0 + (10x 8) = 80 m/s 
MY 800 


veu 040 N 

z 2 a 
498 x 10s 
¥ v-v =2ad 


2x15x $ 
= 4.98 « 10°" s 


Gi) © 100 m 


ixcaxaoy) 


= 200-100 = 100 m 


l 
22 - 


ii) © 10 mis 
ve 2020 = 10 mis 
4) 150m 


devy t+ dag 
=(40x5)+ ($ x4) x (5}) = Sum 
Gi) @ 10s 
vavta 
0=40+(-4)t 
t= 10s 
48) © The driver would pass the traffic light with 23 m. 


80x 10" 


MET 


22222 m/s 

vi-ie2íd 

0-222! 22x(-2)d 

d= 123.43 m 

7 The driver would pass the traffic light with 


2 624=(y, x42) +(4 x56) x (42) 

v9 26.62 m/s 

VV, Hat = 2662— (5.64.2) = 3.1 mis 

^. The velocity by which the car hits the tree 
BIEMA 


£50 12 ws 


=0+(2x6)= I2 mis 
Gi) @ 426 m 
+ dat 


20+} xaxd eden 


d, vj = (V), ty = 12 30 = 360 m 
NE 
RES 
d= (y+ dad 

aby + hs 


=12e5+4%-24% (5 230m 


[26] 


ded ded, 
2362360302 426 m 
&09-4ns 
(vj = yy 22d, 

=0 + (2 x2x 100) =400 m'* 


=0ms . (X6) 


(i) 550 m 
dora 


220x54 dx (C4) «S = 50m 


8) Q2 n 
After 50 s: 


Gi) © 1250 m 
a 22m . a,=15x2=3 mis" 


— dá 


24d mda Pda 
= $ x B—2)x (507 = 1250 m 


isst- 


dsv, t+ Lat 
6) 5 ms 
vm Smis 


(i) G) — 6 nis" 


2-3 = a--6mi 


7 
(i) 083 s 


vavta 


0=5+(-6)t — 1=U835 


By comparing with the second equation of motion: 


Gv) @ 1 m/s 
Viz v}+2ad = P + (2 x (6) x2) 
vl mvs 
1 
Gi-I-5 


2t 


12 > vw2142t 
Comparing with the first equation of motion: 
yav,tat 
6) 812 m/s 
vy,212mis 
(ii) 2 mis? 
a-2ms 
iii) (8) 220 m. 
pe 


a=3mis* 


vy v + at=043 x4=12 mis 


@v,= T6058 


‘Comparing with the third equation of motion: 
died nad 
6) (8 6 m/s 

Y=36 = v,=6mis 
Gi) @25 m/s? 

2a-5 = a-25mi 
(ii) © 620 m. 

devtedat 


76x20) «(1 x25 x 20°) 620 


—À Answers of Chapter 2 LessonOne WH 
(v) @ 728 m. 
UEDEPIT 


(20)° = (6) Qx25)d 


4=728m 
(v) © 43.5 ms 
DEDE 
=6 + (25 x 15)=43.5 m/s 
@Os0ms 
"UM 225-0 e NS 
Slope c ed pog i5 m 
vdev te dat 


^ Slope = 1 a2 25 mvs? 
sazsms 

uyay tat 

* v,=0+6% 0) = 50 m/s. 


AV _ 0-60 _ 2 
Slope = AE e 4-60. =— 10 mvs 


vXpRv + 2ad 


Slope=2 a =— 10 m/s? 


- For body A: 
a, = (slope), = $507.5 mis? 
E Lag 
dete Faye 
=0+(4«75%(6')=135m 
Another Solution: 


7 Displacement = Area under the (velocity-time) 
curve 
+. d= Area of the triangle = 4 x Base x Height 
* 
zd od x6x45=135 m 


l 
22 


(i) 90 m 
- For body B: 
—— 
dum teda 
=04(4 «5% (6) =90 
Another Solution: 
^: Displacement = Area under the (velocity-time) 
curve 
d e Area of the triangle = $ x Base x Height 
sd 2 x 630= 00 nr 
(i) ©7355 
A= Oy bh Tas 
à 2 
135=04(4 «s)c 


PeBe? = 17084 


Sot 


DO 125 ms 
d=Vt=8x15=12m 
* 2 
dawe ha? , «20 
1-lagy 
mm 
* After 30 s are elapsed: 


«vea 


-0s($ x30) = 1125 ms 


[28] 


ERE] Essay questions 
OM The body should move with uniform 
acceleration. 
@ The body should move in a straight line. 
@ The body should start its motion from rest. 
4) (a) The slope of the line graph of velocity versus 
time represents the acceleration of the body. 


a telo = a 
25-0  2v, 
ag = lope y= e 


‘The body (B) moves with a greater acceleration 
than (A), because the slope of the straight 
line that represents the motion of (B) is 
larger than that of (A). 

(b) dy = 4a, = 4% 


d= ladeleqReag-wn 


The two bodies cover equal distances. 
Another Solution: 
d, = The area under the curve 
ETETEA 
EE ETETETT 
‘The two bodies cover the same distance. 
4) (2) Because the distance covered by the ball each 
0.5 s increases. 


(a-21-2*2.-|78 m 
É as 


© ~ The body starts its motion at x, and ends it at x, 
~+ The displacement covered by the body is: 
dex-x 
7* The body moves with uniform acceleration: 


nam 
SR AR=T otv 


saarel 
cxx tvt 
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Answers of questions that measure 
high levels of thinking 
Q D215 m/s, 9.68 m 
-Froomt=Otot=3s: 
aote bat 
=d=0+(Lax@)) 


^ v= (3a) ns [0] 
-Fromtz3stotz 17s: 
dav © 
Substituting from (2) in(3) : 
d,=3ax(17-3) 

d, =(42.a)m 

7d, +4,= 100 m 


BOxm 
Displacement = The area under the 
(velocity-time) curve 


iT E 1-460 


d =A +A, 
=($x5x4)+(6x5)=40m 


E 


d= A= d x5x4- 10m 
ded,-dy240- 10=30 m 


Cards} Qu cat 
adds- hats hat 
2X30m-ja? => at” =400m 
-After time 2 t: 


Cu; die dau e2at 


z Ad = 2 (400) = ROO m 
7 The distance between the two cars after time 2 t 
from the start of motion is 800 m. 


Ow@ss 
Meeting ——y DE asm Tier 
Ld velms wee 


Forthedeerdewt =? y=2t (D 
For the tiger: d e v, t+ Jat 


Is+y=044x20 

Isty=e ® 
From © and ©: 
A154211? 
(t=S)(t+3)=0 
| 55 such that time is always positive. 


7-21-15=0 


(ii) @ 25m 
Substituting by t in (D: 
n y=2x5=10m 
^ The tiger will catch the deer after running 

a distance of 25 m, 
Otm 
d=vt+tal , v-0 
a Fat 


14, fa J 
adlh 9) 229.8 10° _ 
heats a = 0s 


tp =t, 430-70 +30= 1005 
dy = vy ty = 40 x 100 = 4000 m = 4 m 
[c TEES 
m 


2 (5357-2 x-2.77 x45) 


= 16.67 ms 
Mm _ 5.35 - 16.67 _ 
ae aaa Tih 
9o»; 
— 
2204051, 
m" 


i+ 2ad, 
P =0+(2x054,) 
deam 

|, =d=d, =20-4=16m 


From first equation of motion: 


spem vj rat 


var o 
From second equation of motion: 


vdævyt 4a? [e] 


— 


- The distance covered after 3 s: 
saeta dad 
242 g0x3 «(E coxGr)-72m 


~The distance covered after 2 s: 


lj-72-52-20m 


equations: 


the acceleration has two different values. 


L chapter / 2 ow j 
EI Multiple choice questions 
OP velocity 
4) T They reach the ground at the same time. 
Ooi-Fe 
O@wams 
OO145,1435 
~ The two bodies. 
the same instant. 
^. They take the same time to reach the ground, 


from the same height at 


ay la 
devedar 
1020s (1920) 
EIC 
QOl6ns 
t+ 4 Buon È 
1 2) 
3220s (3g, x7) 
sd-ix.. 


Sane n NA 
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Qoo». 
vi-vie2gd 
Vj=0+(2 x98 x5) 
v2 99 ms 
)@10s 
v=v+st 
99=0+981 
t= 101s 

oo 

00938 ms 


ee Talime 5o as 


s a ..— 45 045 
Namber of drops ^ 100 = 045 * 


denih a sud 


m 
PESE 


77 The two balls fall from equal heights. 


- From the second equation of motion- 
vi-vbelgd 


sen 
DEIN 
é 
eo 
- After covering 1 m from the start of motion: 
vVj-vi-2gd | vj-0 


sv-2gxle2g > g= 


yey tet. ¥=0 


(Bo919m 
-The 


4 = 1414 ns 


^, The depth = 9.19 m 
1 
Go 
2 
L 
davy 8h 
28, 
stu 


tum to the level of projection. 


DG) the two b: 


together. 


p) (0 © upwards, downwards 
@ downwards, downwards 


Ooo- 


2 


UNIT™ 


O=Vv) -(2« 101) 
v 225 mis 
vaye 
o=205-001) 

- Time of ascending: 


15. 


Np 


- The time taken by the player for the whole jump: 


45 Ns 


* 
22h 2x 


39.6 m/s. 


Vevir2ed 
O=vie2 x (-9.8) x 80 
¥,=39.6 avs 


(i) @ 808 s 
ELEM 
02396-98t 
12404 
And this is only the time of ascending. 


77 The time of ascending from the launching 
point to the maximum height = The time of 
falling down from the maximum height to 
the launching point. 

7. The time taken by the body to return back 
to the launching point: 
Time of flight =2 t= 8.08 s 
KD G (49 ms 
ve veg 
= 98 — (9.8 x 5) € 49 mis 


j-2x(-98)d 
d= 490 im 

(ati) © 20 
v veg 
0-98-981 
1-405 


[32] 


And this is only the time of ascending. 

77 The time of ascending from the launching 
point to the maximum height = The time of 
falling down from the maximum height to 
the launching point. 

+ Tal lime = 2t=2« 10535. 


agas 


(Gi) © 160m 
ve=vit2ed 


deve dee 
= (104) +(4 x 10% (4) = 120 m 
ec So 


The velocity of the body decreases uniformly 

upward till it reaches zero at the 
maximum height, 

The time interval takes hy the hody i prae 
the maximum height =$ 

Gi) © 125 m 


g= Slope = 


0-50 
5-0 


=- 10m? 
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Sv -v«0 
+: The two objects have the same 
at the same point (launching poi 


^ The two objects reach the ground with 
the same velocity. 
E 


&Q O25 ws 
Essay questions 


@ 1. is not necessary that its acceleration = Zero at 


hape is not completely 
ipsoid, where its equatorial 
igger than its polar diameter, so. 
the free fall acceleration varies depending on 
the distance from the Earth's center. 
@ (0 Because the body moves under the effect of 
the force of gravity with uniform acceleration 
9.8 m/s" (acceleration due to gravity) that 
makes its velocity increases tll it reaches its 
maximum value at the moment of. the 
ground. 
(2) Because the body moves against the force. 


(3) Because zero acceleration means that the 
object moves with a constant velocity which 
what is happening at the 
where the velocity decreases 
reaches zero at the maximum 
height then it changes its direction and. 
increases again till it reaches the ground Which 
means that the body has acceleration. 
© Both of them are equal, because they are falling 
by the same acceleration which is the free fall 
acceleration. 


zero. 


ine A, because on ci 


ilating the slope: 


DEL 
Which is the free fall acceleration on Earth. 


of the falling object. 


Answers of questions that measure 
P high levels of thinking 
i) ®© 58.8 m/s 

yayta 


=0498 x 6 =588 m/s 
GO 1764m 


(ui) 98m 
‘The velocity of the obj 
the fourth second = It 


the beginning of the lust (wo seconds 
vave 
=0+(98x4)=392 m/s 


1 a 
$ xog x (2) =98 m 


Iin fee ene sis alao [33] 


| 
:2 


6 95365 
- The time taken hy the stone to reach the water: 
2 1 cl 
vdevrelg . v=0 
2amselisosen 
sheds 


- The time taken by the sound to cover 
the distance 122.5 m in air: 
d _ 12s 


boyy ga 9388 
7^ The time taken to hear the sound of hitting 
the water: 


tst +L =5+036=5.506 
eo: 
^j The two stones fall from rest, 


^^. The time intervals for the two stones motions 
are equal. 

^ The time difference between the arrivals of 
the two stones to the ground = The time 


interval taken by the first stone to cover 10 m, 


samsteda? 

2 W=04(4 x108) 

siis 
[:TODEE 


- The time of motion of the object from 
the building’s.top to the ground: 


wdaytedtet yao 


an-oe (E x10) 


[ESSERE 


- Body B: 

DET B 
Defe xay) (4 10 (242) 
2022 2v 

eum tm 

OoO0m 

- When projecting the ball upwards and reaching 
the maximum height: 


-~ When the ball falls from the maximum. 
height to the ground: 
(2vP -0=2 «10x (h, +30) 
24 =20h, +600 o 
By substituting (]) in): 
£4 20h) 9 20 h, + 600 
2.60 h, = 600. 
hy = 10m 
- The total distance covered by the ball: 
101030750 m 
BOs ms 
w= 
0= 0 «Q «C104, 
d,-20m 
[A 
0220 


202 (v), x 1e ($ x10 c1) 
We 225 mu 


=, cos 0 2 20 cos 60° = 10 m/s 


Answers of Chapter 2 Lesson Three 


Gi) ® 1073 ms 
v, =v; sin @ = 20 sin 60° = 10/5 mis 
Git) @ 732 m/s 
Y, = Ny B= 1732- (10 1) 5732 ms 
oc 
0902» 
(8) 8) 80m 
Osm 


II 
y 


=20sin 30 = 10 m/s. 


^y 


TX. c0 
27g 2xC19 
Q oom 


Yy 7 V, sin 8 = 20 sin 60 = 104/3 mis 


EM -(1073) 


5m 


20— v, sin 30 
v, 240 mis 


(ii) © 20 4/3 ms 
v, 7 v, eos 8 = 40 cos 30 = 20/3 mis 


hee 0 anm 
Ze 2x 


Q & 10 ms 


R=2v,1=— he 


EET 


v,=ysin® 


v, =100 mis 

(D 0 ©2522 ms,93.2m 

V, = V, 608 8 = 50 cos 60° = 25 m/s 
vy = v, Sin @ = 50 sin 60° = 43.3 m/s 


=25 m/s 


+ gt=43.3 - (104) =3.3 mis 


33x4)- (dx 10«4))2932m 
(i) © 64.03 m/s, 80 m 

v, =V, cos 0 50 cos 0 = 50 m/s 

vi sin O= 50 sin 0=0 


Vig = Ny = 50 m/s 


Gi) © 701.74 mis 


Va =V; 608 @ = 800 cos 80° = 138.92 m/s 
Wy = V; sin 0 = 800 sin 80° = 787.85 m/s 
Va = Vig = 138.92 m/s 


(25) « (3.3) =25.22 m/s 


[35] 


2 = - == RES S — — —)» Answers of Chapter 2 Lesson Three b 
y= yt Bt gow Sire (ii) © 2828.4 m 
= 787.85 — (10 x 10) = 687.85 mis © Rente ES - The horizontal range of the bomb: 
=v eve 2 A =v, T=v, t= 100 x 2042 =2% 
"LT NI Yn -2visn0cs8  -visn28 Bev t= onim o = ii 
(138.92)? + (687.85) — 701.7. = E Wig nr 
= Yasss 87.85) =701.74 ms T 
Y + (687.857 - iacu d + The final velocity of the bomb: 
iii) 45* 
"o Nn20,,: sin20,: sin2@,, : sin20,. 
BO 158 ms sin (2x75) sin (2x 44) : sin (2x30) 
he veda? -w= = 0: 05 099 - 087 
77 The maximum height reached by the ball 


in the three pat 


sana [222090 _ 6495, 
staph =| So =6325 


=v 24. 1000 
LL 


(D G?7s 


in 8 = 1000 sin 45* = 707.1 m/s -2visnüco0  -visin20 


n g 
le is launched at the same 
ang 141425 nd from the same point. 


122t22x7071 2 14142s 


© 100 km E] 
, * Y, cos 0 = 1000 cos 45° = 707.1 m/s "3 gH 


@3>2>1 


Rz2v 


2x 7011 


ib (DG) horizontal range “R= T 
= 100000 m = 100 kı 

gn - (D 202 nv. 45* 
QwHosm Yin My 


time in the three paths is the same. 
2. 1<2<3 


¥,c0s 8= v, sin ® 
tet iat 
(ii) @ 311,76 m. me 
———Ó 
€— 60 mis = 
BELEE Lid n1<2<3 
Va =V, Cos 0 = 60 cos 30° = 51.96 m/s 2.20 v, cos 45 
R=v,T=5196x6=31176m 22042 mis OHony2s 
The bomb fell from a plane that is flying 
(B (30 m/s @D@ 160 ms horizontally. 
-ALT-6s: oyes à 
$-45* =y sit ity only which is equal 
ey 30s = 
do sion =v +g eE Wai ly en Dei 
-AtT= 105: * LXI v,=0 


5400-204 10 x 


Veg = Vy = 50 m/s 
ENTER TEM = | 0.707 0.866 


R =v, T=50 x 10-500 m 


77 The ball that reaches the ground first is the ball 
that has taken less time of ascending, 


4. Thé correct choice is (B). 


v, cos B= v, sin @ 
sind _y 
cond 
[T 


O45" 


*, The correct choice is (3). 


0024165 


ie taken by the ball to reach the same 


-2v, -2vsn8 
Aura Tibe mide 
TUE 
21x20» si 

-10 


The time taken by the bali 
ground from the sume 


nasa 


(8) 72.05 m 
3=R =v, T=20 cos (30) x 4.16 = 7205 m 

96536m 

Va = v, 608 H= 20 cos 40" = 15.32 m/s 


d=v,t 


Y, =¥, sin = 20 sin 40° = 12.86 m/s 


g dst 
LONE 
= 12.86 x 052 4 x (-9,8) « (0,52) 
z2536m 
© Windows (1.2 and 3): 


^7 The vertical velocity of the ball decreases. 


A The average veloci ball decreases by 


increasing its hei 


>2>3 
« Windows (4, 5 and 6): 


"The vertical velocity of the ball increases 


while descending. 


^, The average veli the ball increases 


» Answers of Chapter Three be 


- The height of the balcony = The height of 
the building — The distance moved by the stone 
h= 100 —80 = 20 m 


osm? 


GE Muttiple choice questions 


Wis OOivenia OO backward 
® seas Stee OO forward Qro 
9v 


dsrs dat 
10=04} (£8 
12105 


100 +400 
10:16 


^, Average velocity = 225 


m 
v, 7 5, £05 8 55 cos (0) = 55 m/s 


vy Y, sin O = 55 sin (0) =0 m/s 


chav ted 


soo=0+4txtor = 


kev. t=5$x 10 = 


-The distance moved by the body has 10 be 
measured from the instant at which the body 
Was at rest. 


The body has to be moving in a straight line. 
@- The projected bal 


E 
o 
- The free falling ball: 
«20 
pete dete da 
d 6 
From (Band @ 


Both bodies reach the ground at the same time 


Qor,-r,«r, 
77 The (v-t) graph represents the motion of a body 
with uniform (constant) 


7, The correct choice is Œ 


O@as 


‘The body move 
the net force acti 


AF upwards 
When body X ac 


directiost (upwards) 
7. The correct choice is @), 


= _ — — ES 


(3) Action force: The 
that acts on d 


rce of the air molecules 
ados 


Reaction farce: The force o 
acts o 


| Answers af questians that measure 
high levels af thinking 


the window that 


molecules. 


the forces vectors as 
euch of F, 


orce are acting on 


the same body 


D equat to zero 


acts on the book by the table 
ec oo oo 
(pos Qs [Io 


KB By burning (uels to generate an amount of gases 
to rush from the rocket in a direct 


site to 


pushing the rocket. 


answers of Accumulative Teston Units1&2 b 


D No. it won't increase because the reaction force by 
which the table affects the body is perpendicular 
‘on the acting force on the body. 


Answers of Accumulative 
Test on Units 1 & 2 
O O undefined @ © (3000 + 600) kg 
0053F 00s 


v, 7 v, sin @ = 20 sin (65) = 18.12 m/s 
B O the velocity of the body decreases with time wot 


OG-54x10' km — Qm 
© O They have equal ranges. B (a) Both objects (A) and (B). 
O O velocity D O reaction (b) Object (A). 
ODF m2 ms Ownayerter 
@oOiwm =04 (10) (6) = 180 m 
d =vt=4x8=32m 
1 


dy=vt+ dar 


=2vy -208 
^ Time of flight ==" = ‘ 


(b) v, 


ws 


96m 


=(4x6) $96 


ded +4, 232962 128 m 


Answers of Test Yourself Questions 


{Answers of Unit One 
CN ee 


@ Derived physical quantity 


(2 O Meter tape, micrometer 
@@442«10"s 
The age of the universe in seconds 
= 14 x 10° x 36525 x 24 x 60 x 60 
2342 x 10's 
(GBoe.r iri 
x=At+BY2t 
Ix] 2 LAO (842 0] 
L-|A]T« [B] T* 
7^ The quantities which are added must have 
the same dimensional formula, 
^Le[AIT = [AIELT^ 
LeiBITI = (B]-L T^ 


= im] 
Brita 


@ O balance (2) is more accurate 
@OG+04)m 
[OI [oT 


2Àm.05. 
Bn- ae 

ofr 02 _, 

nano 
emer er =0.1 401401 =03 


KE, imy-lxskQf-10) 


A(KE) 1, (KE), 703510737 


» Answers of Test Yourself Questions WH 


@o 
(2B ®sc,ad 
Bo-jc 
Go 
@@s0n 
(OOJ 
(9l O147m 
Bl s, =3.1 cos (180 — 155) = 28 km 


5,7 3.1 sin (180—155) = 1.3 km 


[or 
ODay 
BIA ABI-AB sino 
waa lA B], 122 
sin 0 = A *3x47! 
02 90* 


(^ Answers of Unit Two 
CAE eec 


(PME Periodic motion. 
E Translational motion. 
El Periodic motion. 
(GM 990m 
ved 
30$ = d-9m 
©. The length of the train is 90 m. 
Bo 
Be 
@OwOsokmn 
ME 
DOL ms 


[a3] 


= aS 104541045 _ 
B, ee ee km 
2 
E The time instants at which the body's 
instantaneous velocity equals zero are 
the points at which the slope of the tangent 


to the curve equals zero and they are: 


1=2s 
=6s 
= 10s 


[eoe NELLE 


(QMpo—-9 , 3—9 . 0—-G 
Qeon; 
BU) be 
(2) ab, de 
Ocd 


CIA eo j 
@ BO 270 ms 
Bs 


= 20+ (2x 12)=—4 mis 


(OXEL 

@ DB From the third equation of motion: 
v-Yi-2ad 

~ (20) =2 x a x 200 


a-125 mis 

From the first equation of motion: 
vm vitat 

3022041251 

t=8s 


BO ms 


[ss] 


UTER) e; 
@ GO The average velocity of the body during 
the first second is 4.9 m/s. 
GL. Mand L, M. 
@® DO equal to - 30 ms 


[B] ~ The time of rising to the maximum height 
equals the time of falling to the ground. 


sheet yer . y=0 
Potx10xGy=45m 


) © At the maximum height reached by 
the body. 
(i) @ They won't be parallel at any point 
during the motion, 

(92m 

(3) @ 80° 

(4) @a 
Be \,-5%, 


sv, mv eos 8 


EET 
pcos d= 4 


0 = 78.46" 


@MO50N.20N — 
@ inthe forward direction (in the same direction. 
of the train motion] 


Guo-r 
IBI O The force of attracting the Earth by 
the kite. 


EO force (2) » force (3) 
ge 9N 


Answers of Monthly Tests 


» Answers of Monthly Tests WA 


Answers of Test 1 | on the 1 Month. 


(€) Amount of substance and time. 
Ts 

691231; 

OOF, 

OD? 


OG®lo4m 
10 m in direction AH 


AQ © The measuring unit of acceleration is m.s. 


Tis dimensional formula is L T7. 


«D UeLpT? 

Axel 4 ya? 
OA- X EN VBP HAP = 5 units 

tan 0, = 4 0, 

B= B24 B; = (6) +(8) = 10 units 

moste [EL 

0,70, i.v 

7 The two vectors A and B are in the same 

direction 

^ C=A¢B=5+10=15 units 

Another Solution: 


C, eA HB 236 0 units 
C, =A, +B, =448=12 units 


Ce 4c; «c; =VOP +027 = 15 units 


© To reduce the measuring error, 


Answers of Test 2 | on the 1 Month | 


(@O Measuring the area of a room using meter tape, 

 G ML? T | impossible 

6056» 

Oum 

QO2N in the direction of F, 

O32 unis 

A O Pressure is a derived quantity, while electric 
current intensity is a fundamental quantity. 


[46] 


QA HAcosd 
< 5=A cas (90 ~ 30) 7. A= 10 units 
‘© Because there might be numerical values in any 
of the sides of the equation, where numbers have 
no dimensions. 
Ad A 


aren = Ady Ar Od, OL 
Dus HLS 0 ts 2008 


(rims 


Av =r, v, 7003 «2 =0.06 m/s 
v= (v, + AV) =(2+0.06) m/s 


[Answers of Test 1 | on the 2% Month. 


@O Motion of a bullet fired from a gun. 
OG2ms 

4) © Student x, Student x 

OO isms 

(LOEK 

Q On 

@ © The car would stop before reaching the red 
ht by 20 m. 


@ The magnitude of acceleration of the body 
motion through interval AB is greater than the 
magnitude of acceleration of its motion through 
interval BC because: 

E 
Slope - Aa 


7: Slope, > Slope. 
TER 


{answers of Test 2 | on tne 2 month | 


OQ zero acceleration. 

O@3ms 

6 G 175 minutes 

oo} 

© @ Body (A) moves with a positive ace 
while body ( 


QPoinc 
7 The velocity of the body at a certain instant 
equals the slope of the tangent to the (d-t) 
curve at the same instant. 


^^ The slope of the tangent to the (d-t) curve at 
point C equals zero. 


yecause 


ne passes 
through 


‘equal intervals of time 


Answers of General Exams 


» Answers of General Exams b 


, Answers of General Exam 1 


MORSA 
OO four times 
FISH 
3052002) m 


x 1x 50)- 10 m/s 


®On<mer<o 
G0 
OON units 


*7 The resultant vector (C) is perpendicular | 
to vector B | 


(B Answer by yourself. 


(D Angle @ should increase to balance the horizontal 
‘component of the force F; with the force F, 


Answers of General Exam 2 
Q increases 
OO©ioms' sms 
Orn 
00% 
eo 
oo 
(OLESEN 
OO 50N 
O@oms 


®O@rF=m~ 
(D5575kmh 
vdesi 
7 ded ed, 


A Viet + 


75x3- 


y=675 kmh 
` 
(B. (D Answer by yourself. 


tineam oui palag [49] 


» Answers of General Exams b 


Answers of General Exam 3 
O O interval AB. 


@ © Bath of them reach the water surface: having 


the same velocity. 
Gia. + 


(ORU 


@ © the force by which the ground affects the horse 


he body increases at an 


of the body is positive 


tangent increases with 


time, 
‘The acceleration of the body increases 

with time, so (a) is the correct answer. 
[TOI 4 (25h 
DO The two balls have the same time of flight. 
(412m 
OO 3091 mis 

-The 


174 mie 


back of the wain when 


oves + (2x 174» 951-3031 m/s 


EJ 


OAE ms 
~ The time taken by the ball to fall freely to reach 
the surface of the Earth: 

1 


sé-wn da , 


(=o 

s4-lküxü 2 1,=0R045 

- The velocity v by which the ball was projected: 

dete 4 et 

= (vn 288) + (4 x 10x (O84) 
571 ws 


(B. (D Answer by yourseli. 
. Answers of General Exam d]. 
40 vs, -4 ms? 


Q 9o =10) m 
[ TOF: 
Qs m 

2: Thé components of the vectors A and B are 
ive. 


Oms 


vectors Aand B lic in the first quarter. 
- The anle niade by the vector A with 
the horizontal axis (x): 
^, 
bulb 5 za 
ire MED 
- The angle made by the vector B with 
the horizontal axi 
By as 
ti = = as 


= 0p = 83.66" 


- The angle between the two vectors A and B: 
B= 0, ~8, = 83.66 - 26.57 =57.09° = 57 
@O64x10°m 
OO©265 ms. 187m 


- The time taken by the ball from the moment 
of projection : 


25-09-02 (4 md e) 


by which the ball was projected: 


yee 


cm 355 mis 


AT=0.7075 
- The horizontal range of the ball: 
Rev, T=265 x0.707= 187 m 
force by which the paddle (boat) 
water backwards, 
Reaction: The force by which the water pushes 
the paddle (boat) forward. 
@ Answer by yourself. 


= The body moves a displacement of 1501 
towards (he West after 15 s from the moment of 
moving with the acceleration. 


eos (9-559 x 10 nv? 

©] the displacement and velocity of runner B are 
greater than the displacement and velocity of 
runner A 


© © Energy and density. 

OO0.15+0.1)m 

8® © the Earth by the ball 

Q@a--b co 

O (B (7524 kg. 75.26 kg 

B (6) Will be more than 100 N. 

[JOE] 

4B. (D Answer by yourself. 
Answers of General Exam. 

Om QO direc, 0.1% 

807 88 


B D translational, curved path 


AU © The two balls reach the ground at the same 
time, where the velocity of the first ball is greater 
than that of the second ball, 

- The second ball: 


Vy = Y nte gt 


wien a 


From equations: T) and (3): 

The two balls fall from the same height, 

^. The to balls reach the ground al Lhe amie 
lime 

From equations (2) and3): 

5, The velocity of the first bull is yreater than 
that of the second ball. 


OOS. BO 


Assume that the positive direction of motion is 
upwards, 


DEDE 
1022 18-101, 
eh 20788 


^ The velocity of the stone at 


4D) The two vectors A and E. 
(BD Answer by yourself. 


LIOTE] 


['TOIELTS oc 
[sz] 


Ooag.r'.cr QOO% 
BOs25m Q 095x107 n 
[:IOL T3 (D © 25 +0025) ms 
O@s2ms.25ms C@Oor 
BO2w0m 
(p G10615m 

EET) 

2v ms 


23323 x cos 37 x 42 106 15 m. 
(D. (D Answer by yourself. 

, Answer of General Exam 8 
O Quos © (3) The veier caliper. 
Q9 924m 
© © Figures (1) and (4). @ ©3 wi 
OO©rkgm's! CION 


4Q) (8) The velocity increases, but the acceleration 
remains constant. 


OO2I6m 0O 
O@w465 
d, 21d, 
7 Md, d, = 110m 
M vut vua 
110 2 (s8 « &)«- (75x &)« 
1 =30465 


(B OU 40.0525) mis 


az 200528) m/s? 


» Answers of General Exams Wo 


665 
@Oi:3:5 
vésvtedgü . v=0 
sast adat 
Considering that the distance covered by the body 
within one second is d. 


KB The object makes the maximum displacement 
when it covers half the circular path, 
covers a distance that equals half the length of 
the circumference of the circular path: 


s=$xQaj=m @ 
From the drawing at the maximum displacement, 
the object covers distance of: 

[2] 

From equations (1) and (2): 
men sreim 


4D Answer by yourself. 


s-22x 


n2re4m 


, Answers ot General Exam Q) 


O@ABAB 
=2visin 0 cos @ 
Oor iita 
E 
© © The velocity in the horizontal dimension is 
constant and the acceleration in the vertical 


dimension is constant. 


OOs 
vdsvyt+ jat 
+ dume + Ein v te dat 
(13 « 10°) + 10230 (4 xix) 
1400=3t+ 50 


ie = wi 
26-0 


By using the calculator: 
ELI 

OOs +F, Qs 

Q 05 ms LOLU 

Q2 ws (B ()04 vs 

OOG ms 


7 The object is projected horizontally. 


E £0.27) ms 
(po, 10 ms? 
4B. D Answer by yourself. 


Sixth second is greater than that of the line AB. 
^ The slope of the dashed line AB is less than 


the instantaneous velocity of the object at 


the sixth second. 


(53) 


OQK-N 9655 
[s TOT) Qoa 
00517 

vRe3h 


Ow 


= (8.76 x 3.05) ~(4 x 9.8 x (3.05?) 
=- 18864m 


The negative sign means that the displacement of 
the box is downwards. 

- Distance between the box and the helicopter (s): 
AJ 


(B. (D Answer by yourself. 


Exams 2023 


| First | Choose the correct answer 


o A ball of radius 1.7 cm, so its surface area equals ............ . 
(Knowing that: The surface area of the ball = 4 zx r°) 


(3) 2.1 x 105 m? (b) 9.1 x 10-4 m? 
(©)3.6 x 10° m? (d)0.11 m? 


B Two balls A and B are projected vertically upwards from the same level such that 


the initial velocity of ball A was double that of ball B, so the maximum height reached 
by ball A Hirosia 


(9) half the maximum height reached by ball B 
(b) double the maximum height reached by ball B 
© four times the maximum height reached by ball B 


@ eight times the maximum height reached by ball B 


o9 The opposite graph represents the relation between 
the displacement (d) and the time (t) for an object 


that moves in a straight line, which of the following 


d(m) 


statements is correct? 


(4) The object is at rest during the interval BC. 


( b) The velocity of the object increases uniformly 


t(s) 
within the interval AB. 


©) The acceleration of the object within the interval AB is positive. 
@ 


) The acceleration of the object within the interval BC is negative. 


(© 1A - £0.01) mand B = (80 + 2) em, then the value of (A + B) equals ..........- 
(8) (80.2 £2.01) m (6) (82 + 2.01) cm 
(©) Q.8 £201) em @ (2.8 + 0.03) m 


(Qr: e) Ss [n [ALY CES) OW eo zs yalxell 305 


o 2 Two objects started motion from rest with a uniform acceleration in a straight line 
for a distance d, if the time of motion of the first body is three times the time of motion 


of the second body, then the ratio between the acceleration of the first body to the 


a 
acceleration of the second body (3) E š 


BL DL (ey i. DL 
3)4 (b) 3 c 9 (d) 8i 


(5] A ball is projected upwards with a velocity (v,) in a direction that makes angle (0) 
with the horizontal, when the ball reaches its maximum height, ............ " 


(a `) the resultant velocity of the ball and its acceleration equal zero 
(b) the resultant velocity of the ball equals zero and its acceleration doesn't equal zero 
(©) the resultant velocity of the ball doesn't equal zero and its acceleration equals zero 


(d) the resultant velocity of the ball and its acceleration don't equal zero 


Q Tf the dimensional formula of the two quantities x and y is L T™ and dimensional 
formula of the quantity z is LT ~, then the dimensional formula of the quantity k that 
verifies the equation: x = y + Zk is „s... " 


(@)LT (LT OL d)T 


o The object that moves at a uniform velocity is represented by the TES osos ; 


Y = s B 
Fi F. y 
h^ S. NM 
F += -É =k; a E oF, 
F F 
a (b) (c) (d, 


o Æ Two students are racing in a straight line, if the average velocity of the first student 
is 4 m/s and the average velocity of the second student is 5 m/s and the second student 
reached the end of the race before the first student by 5 seconds, then the distance of 


the Tace 1S iss : 


@)50m (b) 75m (©) 100 m ) 150: m 


306 


General Exams ? 


© Æ An object started its motion from rest with a uniform acceleration in a straight line, 
if its velocity at the end of the fifth second was 5 m/s, then its average velocity when it 
covers 50 m equals ............ $ 


( 


(825 mis (b) 10 m/s (5)15 m/s (4/20 mis 


Answer the following ques 


© When the speed and time of motion of a car are measured, they are found to be 
(25 + 0.5) m/s and (1 + 0.01) s respectively, calculate the distance covered by 


the car during this interval. 


a 


@ The opposite figure illustrates the relation between v(m/s) 

the velocity (v) and time (t) for two objects A and B. A 
that started their motion from rest, calculate the ratio B 
between the acceleration of the two objects A and B 152 


respectively. o" t(s) 


(5 Æ The opposite figure illustrates a box that moves f, 
horizontally with a uniform velocity on a frictionless surface 


under the effect of two forces, if we decreased the magnitude 


of the force E, while the magnitude F, is kept constant, Ej-.——[-4 p---- 


what will be the change in the angle 0 that keeps the box 


moving with uniform velocity? 


307 


EXAM 


® A player projects a ball upwards from point O at 
an angle to the horizontal and the opposite figure 
illustrates the path of the ball, arrange the points 
M, N and P according to the speed of the ball at 


each point ignoring the resistance of the air. 


- 


(D Æ In the opposite figure, if the resultant vector 
of the two vectors A and B is perpendicular 


to vector B, calculate the value of vector A. 


>| 


o 
150 


B=3 units 


(16) The speed of a train is decreased in a uniform rate from 96 km/h to 48 km/h through a 


distance of 800 m due to using the brakes, calculate the distance covered by the train from 


the moment of using the brakes till it stops if it was moving with the same acceleration. 


M 


(17] The opposite graph illustrates the relation between 

the velocity of an object that is projected vertically 

upwards from the ground and the time, from 

the graph find: 

(a) The velocity of the object at the moment when 
it touches the ground. 

(b) The displacement of the object. 
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EZ Choose the correct answer 


o Two similar balls fell freely vertically from the top of a skyscraper such that the second 
ball fell 1 s later after the first ball, if we ignored the resistance of the air and observed 
the falling of the two balls in the Earth's gravitational field, then the distance between 
the balls during falling ............ r 


(C) remains constant (b) increases 
© decreases @ equals zero 
(2) The opposite graph represents the change in the y (ms!) 


velocity of a girl that runs in a straight racetrack 


with the time. If the girl covered a displacement 


of 200 m within 25 s, which of the following 


choices is correct at the time of 25 s? 2 


ISI 
- Us, 
o 5 10 15 20 25 30 © 


The instantaneous velocity The average velocity 
(8) 8ms! 8 ms! 
(b) 8 ms! 10 ma! 
(c) 10 ms"! 8 ms"! 
(D 10 ms! 10 ms! 
o If an object moved along the circumference of a circle such that its displacement after 
half cycle becomes 2 7t m, then the value of the covered distance is ............ " 


(am (b)2m (Cn? m 2am 


= 


309 


Hl 2 | 
< 
x< 
[nr 


(4) The statement that does not express the action and the reaction forces is ..... 


(©) the magnitude of the action force equals the magnitude of the reaction force 
| ^ the action force is opposite to the reaction force in direction 
©) the action and the reaction forces act on the same object 


the action and the reaction forces have the same nature 


cil NASA space agency communicates with the astronauts through radio waves. If the time 
taken between the transmission from Earth and receiving on the Moon is 1.28 s and the 
speed of radio waves is 3 x 108 m/s, then the distance between the Earth and the Moon 
Beneam É 
(9,240 x 10? km 
©) 480 x 10? km 


(x) 


384 x 10? km 
(d) 768 x 10? km 


(6] The (velocity-time) graph that describes the motion of a body that starts its motion with 
initial velocity (v.) that doesn’t equal zero and moves with uniform positive acceleration (a) 


during time (t) is ............ š 


v(m/s) v(m/s) v(m/s) v(m/s) 
N. » a = t(s) |/ = t(s) 
a) (b) © (d 
b - ~ 2 = 
ED If x = 250 ms, y = 1500 [s, then the value of (x + y) equals ............ , 
(97025155 (b)4s c 250.15 s d) 1750 s 


o A car is moving on a horizontal road with a uniform velocity of 10 m/s and it is affected 
by frictional forces of 1500 N, so the force by which the engine acts on the car is 


2)150N b) 1500 N ©) 15000 N @o 


(5] Æ An object is moving with a uniform acceleration according to the relation: t = ME 
where (d) is measured in meters and (t) is measured in seconds. So, its velocity after 2 s 
since it started its motion is ............ ? 

(a) $ mis (5) 2 mis ()4 m/s (d 9 m/s 


wj 
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(10) Acar moves in a straight line with a uniform acceleration where its velocity changed 
from 10 m/s to 90 km/h within 20 s, so the acceleration of the car and its type 


Ule A 
(3) 0.75 m/s?, positive acceleration (b) 4 m/s?, positive acceleration 
(©) 0.75 m/s?, negative acceleration (074 m/s", negative acceleration 


EE Answer the following questions 


o Explain the decrease in the velocity of an object that is projected vertically upwards till 
it vanishes. 


© A vector V of 16 units makes an angle of 50° with the x-axis, calculate the vertical and 
the horizontal components for this vector. 


A 


® What happens if a body is projected at an angle of 75° to the horizontal, then it is 
projected once more with the same initial speed at an angle of 15° to the horizontal 


(concerning the horizontal range)? 


(14) Æ The opposite figure illustrates the path of a stone that is projected 
vertically upwards to pass by three similar windows that are at equal 
distances from each other, arrange these windows according to the 

change in the speed of the stone (Av) during passing in front of each 


of them. 
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(15) The opposite figure illustrates a vernier caliper 


used to measure the radius of a metallic cylinder. 
From the figure find: 
(a) The measured value for the thickness of 
the cylinder. 
(b) The relative error for that measurement if the 


actual value of the radius of the cylinder is 3.68 cm. 


In a basket ball match, a player threw the ball as 


in the opposite figure, calculate: 

(a) The velocity by which the player should throw 
the ball to reach the target basket. 

(b) The maximum height (h) reached by the ball 


from the projection level. (g = 10 m/s?) 


© Æ A car spent three hours during its trip in a straight line. If its average velocity during 


the first hour was 90 km/h and its average velocity during the last two hours was v and 
its average velocity during the whole trip was 75 km/h, calculate the value of v. 


312 


WITTETRÓNÁUM 


Choose the correct answer 


o The opposite graph represents the relation between d 
the displacement (d) and the time (t) for a car that 
moves in a straight line, so in which interval the 


velocity of the car is the greatest? 

G) Interval AB. : 

(b) Interval BC. 
) Interval CD. 


(€ 
(d) Interval DE. 


o A man stands on the edge of a rocky cliff that overlooks a lake. He projects two 
identical balls A and B with the same speed. If A is projected upwards and B is 
projected downwards, so which of them will reach the water’s surface at higher 


velocity? 

G) The ball A. 

(b) The ball B. 

(©) Both of them reach the water’s surface with the same speed. 


(d) No correct answer. 


(b) 10* (©) 106 (d) 108 


o An airport runway is designed for a particular type of airplanes, if the speed of the 
airplane should reach at least 126 km/h before taking off and it was moving with 

acceleration 3.5 m/s?, so the length of the airport runway should be at least . 
(2)125m (b)150m (©)175m (d)225 m 
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o When a horse pulls a cart, the force which causes the movement of the horse in 
the forward direction is ............ i: 


( a the force by which the horse affects the cart 


^. the force by which the cart affects the horse 
"the force by which the Earth affects the cart 
the force by which the Earth affects the horse 


(o The opposite figure represents two vectors X, Y 

from the same type, which of the following vectors Y 

represents the resultant vector C X 
PRESTAN 


(Where: © =X+ Y» 


cod x y 


(a) b) (c) (d) 


Q A body is projected with velocity (v) at an angle of 30° to the horizontal and it has 
a horizontal range of 50 m, if the body is projected with the same velocity magnitude 
and at an angle of 60° to the horizontal, so its horizontal range will be . 


| @25m (6) 43 m (50m 


Æ The opposite graph represents the change in the velocity (V) — 7 
of a body that moves in a straight line with the time (t), which 
graph of the following graphs represents the change in the 
acceleration (a) of this body with the time (t)? 


=) 
[: 


- 
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© Tf the dimensional formula of the quantity (x) is LT"! and the dimensional formula of 
the quantity (y) is ML“, so the dimensional formula of the quantity (z) that verifies 

the equation: x = T 
QJ MLT! (6) MLT* (©)ML?T (Q)MLT 


© If a car covers 40 km towards the south during 1.5 h, then it changes its direction and 
moves 30 km towards the east during 0.5 h, so the average velocity of the car 

equals Lus 

G) 5 km/h (b) 15 km/h (©) 25 km/h (4735 km/h 


[Second] Answer the following questions 


© Two balls (A and B) were projected in the air, where ball (A) was projected at an angle 
to the horizontal greater than the angle by which the ball (B) was projected. If the 
maximum height reached by the two balls is the same, which of them has the larger 
time of flight? Explain your answer. 


- 


Star, 1m 
[12] The opposite figure represents the path of a moving 
body, calculate the value of the total displacement gia End 
covered by the body? a 


2m 


® What happens to a group of boxes that are placed on the top of a car and are not 
strapped when the car starts its motion suddenly and when it stops suddenly? 
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© When does the direction of the body’s acceleration by which the body moves be 
opposite to the direction of its motion? 


L 


(15) Æ A railway worker stands 180 m away from the starting point of a train whose length 
is 95 m which begins its motion from the rest by a uniform acceleration, if the speed of 
the front of the train when it passes by the worker is 25 m/s, what is the speed of the 
back of the train when it passes by the worker? 


© The radius of a circle is measured and it was found to be (10.5 + 0.2) m, calculate 
the area of the circle. (Knowing that: The area of the circle = mr’) 


© 3Æ A ball is projected vertically downwards with velocity (v) from a height of 4 m, then 
it reached the Earth's surface during a time that equals half the time taken by it when it 
is left to fall freely from the same height, calculate the value of (v). (g=10 m/s?) 
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(1] A body moves according to the relation; d = 40 t — 2 t^, so its initial velocity and 
acceleration equal .. ... respectively. 


(3) 40 m/s, — 2 m/s? (b) 2 m/s, — 40 m/s? 
©) 20 m/s, - 1 m/s” (d) 40 m/s, — 4 m/s? 


(2] When two students measure the required time for a metallic ball to fall from the top of 
à building of height 5 m, the reading of the first student was 0.1 s and the reading of 
the second student was 10 s. Which reading is more logical? 


(a) The two readings are logical. 

(b) The first reading is logical and the second reading is not logical. 
(©) The two readings are not logical. 

@ The first reading is not logical and the second reading is logical. 


o A body moves with constant velocity under the effect of three forces F, à F, and F, that 
have equal angles between them, which of the following figures represents the forces 
that act on the body? 


F 
(2) (©) © © 


© Which of the following figures represents a body that starts its motion with initial velocity 
that doesn’t equal to zero and moves with a uniform positive acceleration? 


v bad 
a) (2) (3) (4) 
@) Figure (1) only. (b) Figure (2) only. 
L © Figures (1) and (2). @ Figures (3) and (4). 
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o If the dimensional formula of the physical quantity (A) is M? LT” and the dimensional 


formula of the physical quantity (B) is M? LT”, so the dimensional formula of the 
quantity (4 A — 2 B) is ....... 


3)M*I2T-4 (5) 7^ r? T* 
( c) MALTA (d) has no physical meaning 


(6) Acar moves with a velocity of 30 m/s, its driver applies the brakes and the car is 


affected by a negative acceleration of 6 m/s’, so the ratio of the velocity of the car after 
a period of 1 s to its velocity after a period of 2 s is ............ " 


ay )2 (c) 3. ( 
OL (553 e EA d) 


uje 


Q The next figure represents the positions of the two cars X and Y at consecutive intervals 


of time where the magnitude of each interval is 1 s and the direction of the two cars was 
to the right. 


j 39 3 4 5 
x. 29 I... 
Y a» 
1 2 3 n 5 


Which of the following statements correctly describe the motion of the two cars? 


(1) The two cars move with non-uniform velocity. 

/ b) The car (X) moves with uniform velocity, while the car (Y) moves with uniform 
acceleration. 

(©) The car (X) moves with negative uniform acceleration, while car (Y) moves with 
uniform velocity. 

(d) The car (X) moves with uniform positive acceleration, while the car (Y) moves with 
uniform velocity. 


(5) 3 A body is projected upwards at angle (0) to the horizontal, if 


the horizontal range reached by the body equals the maximum 
vertical height reached by it, then the value of the angle (0) is 


approximately ............ š == 
a) 45° (bo 60° 
©) 76° (OL 
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(9} A group of students measure the velocity of a moving body, which of these measurements 
is more accurate? 


(1) 350+ 20) m/s (b) (340415) m/s (©) (335 £10) m/s) (320 + 10) m/s 


(10) A train was moving with uniform velocity of 108 km/h and when the driver applies the 
brakes, the train stops after 15 s, so the uniform acceleration by which the train moves 
from the moment of using the brakes is ............ . 


(@)-2 m/s? (b)= 12 m/s? ©) -04 mis? @ -7.2 mis? 


Answer the following questions 


© A ball is projected vertically upwards where it took 3 s to reach the maximum height, 
calculate the maximum height reached by the ball. (g = 10 m/s?) 


—_ 


(o A man moves in a straight line away from a building for a distance of 100 m then he 
stops for 40 s then he completes his motion in the same direction to cover a distance of 
0.5 km, so what is the position of the man away from the building? 


(5 Two trucks move in two parallel lines and in two opposite directions with the same 
speed which equals 90 km/h, if the distance between them is 8.5 km, when will 
the two trucks meet? 
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(4] “If a body moves with uniform velocity, its acceleration equals zero". Explain. 


A. 


(5) Æ The image illustrates a player in a boat race: 

(a) Extract a pair of forces in this situation that represents 
action and reaction. 

(b) Show how the boat can reach a greater speed. 


A 


© 3 Vector X has vertical and horizontal components of 3.2 and 1.6 respectively and 
vector B has vertical and horizontal components of 0.5 and 4.5 respectively, find the 
angle between the two vectors A and B. 


@ Æ The opposite figure shows 
a tennis player that hits a ball occ 


! 
horizontally at a height of 2.5 m 25 X 


from the ground, calculate: 
(g = 10 m/s?) 
(a) The velocity of projecting the ball that makes it barely exceed the net that rises 09m 


-—— 15m - 


from the surface of the ground which is located away from the player at a horizontal 
distance of 15 m. 
(b) The horizontal range of the ball if it is projected by its velocity in (a). 
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Choose the correct answer 


QD 2K A boat moves towards the east with velocity of 20 m/s, then it is affected by 
acceleration towards the west of 4 m/s”, so its displacement after 15 s from the 


moment at which the boat starts to acquire the acceleration equals ............ . 


(2) 350 m towards the east (b) 300 m towards the west 
©) 750 m towards the east @ 150 m towards the west 


o The scalar product of two vectors and the magnitude of their vector product equalize when 
the angle between the two vectors is ..... 


(@) 75° (b) 60° (©)4s° (d) 30° 


a 


o A bullet moves with a velocity of 220 m/s to hit a tree and penetrates it a distance of 
4.33 cm until it stops, so the average acceleration of the bullet inside the tree is 


(3) —5.59 x 10? m/s? (b) — 3.14 x 10° m/s? 
(© -5.59 x 105 m/s? (4). 2.54 x 10? m/s? 
o The opposite graph represents d(m) 
the change of the positions of 23] 


two runners A and B that move in 200 


a straight track in the same direction 
with the time. At the moment runner 100 4 
B passes runner A, . 
(a) the displacement and the 0 t(s) 

velocity of runner B are equal Pd : i i 

to the displacement and the -100 

velocity of runner A 


(b) the displacement and the velocity of runner B are greater than the displacement and 
the velocity of runner A 


© the displacement and the velocity of runner B are less than the displacement and 
the velocity of runner A 


(d) the displacement of runner B is greater than the displacement of runner A, while 


C the velocity of runner B is equal to the velocity of runner A 


PY LEY [Cate GES) Ct las geal 321 


(5] 3% A man starts his motion from the rest and moves in a straight line with uniform 
acceleration, if his average velocity during 20 s is 2 m/s, then his instantaneous velocity 
after 25 s from his starting point is ............ r 


a)2.5 m/s (b)5 m/s (€ 7.5 m/s (d) 10 m/s 


(6) If the height of a student is (1.8 = 0.05) m and the height of another student is 
(1.95 + 0.05) m. so the second student is longer than the first student by ...........- s 


(a) (3.75 £005) m (b) (3.75 x0.) m 
(2) (0.15 0.1) m (d) (0.15 £0.05) m 


A body falls freely from the top of a building and reaches the ground after time (T), if 
the resistance of air is neglected, which of the following figures represents the change 
of its velocity with time? 


disce 
m —X 


F 
(0) 
(e) 


o A student carries a ball in her hand if the force that acts on the ball by the Earth is 
the action force, so the reaction force is the force that acts on ..........- 


à ) the Earth by the ball (b) the hand by the ball 


©) the ball by the hand d) the hand by the Earth 


(9) From the opposite diagram, which of the following 
relations is correct? 


— is fa 
(@ja=b | ls FE 


d 
bja--b “Tel | 
niil 
oDa-ld 
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© A car starts its motion from rest with a uniform acceleration until its velocity reaches (v) 
then it continues its motion with uniform velocity for a while before the driver applies 


the brakes to decrease its velocity uniformly till it stops, which of the following graphs 
describes the motion of the car accurately? 


= 


© 


| second| Answer the following questions 


© A group of students measured the density of a liquid several times then they calculate 
the average of their readings. Explain why the students calculate the average of their 
readings. 


If the two balls A and B rolled on the surface of smooth horizontal table with velocities v 
and 2 v respectively then they fall from the surface of the table at the same time, which of 
them will hit the ground first? 


\ 


® Two boxes are dropped from a static balloon, the first one is 


i 


dropped when the distance between the balloon and the Earth's 
surface was (H) and the second one when the distance was 

(4 H), calculate the ratio between the time taken by the box to 
reach the Earth's surface in the second case and the time taken 


by it in the first case. 


EXAM 


(4] Two cars move on a desert road as in 


figure (1) and after 5 s the two cars 
became adjacent at the second light 
pole as in figure (2). if the distance 
between each two successive light 
poles is 70 m, what is the average 
velocity of the two cars A and B 
during the first five seconds shown 
in the two figures. 


6:31:05 


® Æ A body is projected from the Earth's surface at angle (0) to the horizontal where its 


horizontal range is 240 m and its maximum height is 45 m, calculate the value of (0). 


(g = 10 m/s?) 
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© In an experiment to find the speed of sound (v) in air by using closed tubes, if you 
know that the relation between the frequency (f) of the sound wave in the tube 
and the length (b of the tube is f = i vi? by neglecting the effect of the radius of 
the tube, find the value of the constant (n) using the dimensional formula knowing 
that the frequency is measured in hertz (Hz = s~’). 


@ Æ In the next two figures, there's a child of weight 200 N sitting on a swing where 
in figure (1) the ropes of the swing are vertical and in figure (2) the ropes of the swing 
are inclined: 


Figure (1) Figure (2) 


(a) Explain why the tension force in each rope is 100 N in figure (1). 


(b) Choose: 
In figure (2): What happens to the tension force (F) in each rope? 
(2) Remains 100 N. [b Will be more than 100 N. 
(will be less than 100 N. @ The answer can’t be determined. 
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First ose the correct answer 
„is measured in m/s and 


qu A body is moving according to the relation; v, = 2 t, where v, 


t is measured in s. So, its displacement after 5 s from starting its motion equals ............ . 


(3) 10m (5) 15m (©)20m (0)25 m 
M 
o When the density of a liquid is measured by a hydrometer, it is found to be ( 0 x1) kg/m?. 
So... 
The type of The percentage of error in 
measurement measurement 
direct 0.1 96 
direct | 1% 
indirect 0.1 % 
indirect 1% 


o If a body is projected from the ground at angle to the horizontal, which graph of 
the following graphs represents the relation between the vertical component of the 


body's velocity and the time till it reaches the ground again? (Neglect the air resistance) 


KA ME 


(b) (c) 


pa re - E s ————— e^] 
e 


o The motion of the Moon in its path around the Earth when it is observed during a whole 


night is considered ............ motion in a ............. - 
(a) periodic, straight line (b) vibrational, curved path 
©) translational, straight line (d) translational, curved path 


(6) The most accurate tool for measuring the time taken by an object to fall from the top of 
a building is... 


@) (b) ©) 


(7) FÆ A car moves from rest with uniform acceleration of 6 m/s’, so the ratio between 
the distance moved by the car during the first second only and the distance moved 
by it during the third second only is .......... i 


21.2 (SN (c) 4 9. 
‘OF; Ws c ^y (d H6 
The opposite (velocity-time) graph describes the v(m/s) 


motion of a car, so the (acceleration-time) graph 
that represents the motion of the car is ............ " Vi \ 
t(s) 


a(m/s?) a(m/s?) a (m/s?) a(m/s2) 


/ t(s) L E =t(s) — t(s) 
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= 

= 
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o 3K A ball is projected horizontally with velocity v from the roof of a building and at 

the same time another ball falls freely from the same height. Neglecting the air resistance, 

which of the following statements is right? 

(a) The first ball reaches the ground first. 

(5 The second ball reaches the ground first. 

© The two balls reach the ground at the same time, where the velocity of the first ball 
is greater than that of the second ball. 

@ The two balls reach the ground at the same time, where the velocity of the second 
ball is greater than that of the first ball. 


© The opposite figure shows the collision of the two bodies X x 


Y 
and Y which have masses of m and 4 m respectively. If the 
body X acts on the body Y during the collision by force F. o 
then the body Y acts on the body X by force ............ . 


GF Ot or @-F 


Answer the following questions 


© Assume that the displacement (d) of a body is related with time (t) as in the given 
relation: d = ct? 
Find the dimensional formula of c. 


© A football player kicks a ball from the ground with velocity 18 m/s at an angle of 35° to 
the horizontal, calculate the time taken by the ball to reach the ground again. (g= 10 m/s) 


® A car covered a distance of 20 km in the west direction during 0.5 h, then it changes its 
direction to cover 20 km in the east direction during 0.5 h. Calculate the average speed 


of the car during its journey. 
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(14] The displacement covered by a body was measured to be (6 + 0.05) m and the time 
taken by the body to cover this displacement was measured to be (10 + 0.1) s, calculate 
the average velocity of the body. 


(15) A rock falls freely from the top of a building of height 122.5 m. If the free fall acceleration 
equals 9.8 m/s", calculate the rock’s velocity before it reaches the ground by one second. 


© Using the opposite figure, which of the 


following vectors are equal and which of AN. 


them are unequal? "WE 
(a) The two vectors A and E. 5 ete 
(b) The two vectors A and €. ——— 
(c) The two vectors G and F. 


(d) The two vectors E and D. 


@ Æ A stone is projected vertically upwards with velocity 18 m/s from the ground. 
When will the stone reach a height of 11 m: (g = 10 m/s?) 


(a) during its ascending. (b) during its falling. 
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Choose the correct answer 


o The body is in equilibrium when ............ - 


(a) the resultant of the forces that acts on it equals zero 


(b) it is static 


(d) all the previous 


©) itis moving with constant velocity in a straight line 


(Neglecting the air resistance) 


())1:2:3 (b)1:2:4 


(2) 3% When a body falls freely, the ratio between its displacement after time of 1 s and its 
displacement after time of 2 s and its displacement after time of 3 s is 


©) curve 
2 


o The opposite graph shows the (a 2 
for a car, so the acceleration of the car 
equals .... 


$65 


o A boy projects a rock from the ground at an angle to the horizontal, which of the 


returns to the ground? (Neglecting the air resistance) 


following diagrams represents the motion of the rock from the point of projection till it 
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o A body moves in a straight line where its displacement (x) changes with time (t) according 
to this relation: x = Bt + CC, then 


The dimensional The dimensional 
formula of B formula of C 
(2) i. big 
(b) i. T 
© LT! IA 
(d) LT Lr 
o A stone is projected vertically upwards from the ground to reach its maximum height h 


after time of 3 s, so the value of h is vce. o (g = 10 m/s?) 


(3) 60 m ©) 45m (e) 30 m (ism 


M 


o A racer accelerates his car in a straight line from rest to 180 km/h during 4 s, so it will 


cover a displacement of ............ during 3 s. 


(3) 86.45 m (5) 100 m (c) 1025 m (d) 56.25 m 


o If the meter equals 3.281 feet, then the volume of a cube of side length 1.5 feet isss : 


(@) 46 x 10? m3 (b) 192 m? 
(©)49 n? (029.6 x 102 m? 


o If the Earth acts on you when you are moving on it by an attraction force of 600 N, then 


(@) zero (6) 300 N (©) 600 N (4) 1200 N 


(10] The most accurate measurement of the time of motion of a body from the following 


measurements is 


(2) G £ 0.5) ms (b) G.2 € 0,5) ms 
(©) (2.5 + 0.025) ms (4) Q.5 £0.25) ms 
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Sec 


d| Answer the following questi 


© Can we apply the equations of motion with uniform acceleration on a body that 


moves with zero acceleration? Explain your answer. 


M 


© Can the motion of a car be in the east direction, if the car is affected by an acceleration 
in the west direction at the same time? Explain your answer. 


® A car is moving in a straight line by a velocity of 50 m/s, at a certain instant the driver 
applies the brakes, so the car's velocity decreases uniformly till it reaches 30 m/s during 
a distance of 160 m. Calculate the distance covered by the car from the instant of 


applying the brakes till it stops. 


© When the density of a cube was calculated, the percentage of error in measuring its mass 


was 2 % and the percentage of error in measuring its side length was 0.5 %. Calculate 
Mass 


the percentage of error in calculating its density. (Knowing that: Density = e) 
(uU e 
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(15) The opposite graph shows the relation between the dx 10%(m) 
displacement covered by a runner and the time taken Ai 
by him. Calculate the average velocity of the runner 3 


during the following time intervals: 


[5 


(a) from t = 0 to t= 10 minutes 


(b) from t = 10 minutes to t = 20 minutes | 


= t(min.) 


10 20 


© The opposite figure shows three forces acting on a particle at 
point O, find the resultant of these forces and its direction. 


© Æ The opposite graph shows the change of the 

vertical component of the velocity of a body that 

is projected at an angle of 37° to the horizontal 

with the time, calculate: 

(a) The horizontal range of the body. 

(D) The velocity of the body at a height of 15 m 
during its falling. 
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| First | Choose the correct answe 


o A bicycle is moving in a straight line with a positive uniform acceleration of 3 m/s?, if 
it started motion with an initial velocity of 5 m/s, then after a displacement of 12.5 m its 


velocity becomes ............ " 


a)2 m/s (b)8 m/s (c) 10 m/s (d) 12 m/s 


o The dimensions of a metallic sheet is measured and found to be 22.3 mm, 4.35 mm 
and 12.7 mm, which of the following tools is used to measure them? 


(a) A ruler. ( b ) The standard meter. 


(©) The meter tape. (d ) The vernier caliper. 


o Æ An object started motion from rest at a uniform acceleration in a straight line. if its 
average velocity within time t from starting its motion was 5 m/s, then within time 3 t 
from starting its motion its average velocity becomes ........... + 


(@)5 m/s (b) 15 m/s ©) 25 m/s (d) 35 m/s 


o Which of the following figures represents the resultant vector C for the vectors 


A and B? 
€ L E 
B B 
x A 
a) (2) 
(a ; Figures (1) and (2). 
(©) Figures (1) and (4). (d) Figures (2) and (3). 


o An object is moving in a straight line according to the relation: v, 2/49 + 6d 
If v, is measured in m/s and d is measured in m, then the object is moving with 
acceleration of ............ i 


(2)2 mis? Coo [6 mis? © 3 m/s? (d) 6 m/s? 
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(6) A metallic ball of radius r is dropped into a tank of water, if its velocity in water was v 
and it is affected by a resistance force given by the relation F = Krv where K is constant, 


then the measuring unit of K is .. (Knowing that: [F] = MLT~) 


Hu 
CU kg.m? s? 


©) kgm”! 


xl 


(d) kgm. 


o The opposite figure illustrates the (displacement-time) d(m) 


graph for an object of mass 2 kg, so the resultant force io 


acting on it is .... 


(a) 100. N (b) 200 N 


~ t(s) 
©) 102 N Do ws 


(5) The opposite figure illustrates an object that slides on 
an inclined smooth surface, which of the following 
Statements describes the object’s motion correctly? 


(i) Both velocity and acceleration increase. 


(b) The velocity increases but the acceleration remains constant, 


The velocity remains constant and the acceleration equals zero. 


(d) Both the velocity and the acceleration are constant. 


(9) An object is projected vertically upwards, so its velocity at a vertical height of 
was 18 m/s where h is the maximum height reached by the object, then the value of h 


(g = 10 m/s?) 


(b)21.6m 
@75m 
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© A bus was stopping at a traffic light when another bus collided with it suddenly from 
behind. Which of the following figures represents the movement of the passengers in 


the two buses at the moment of collision? 


Answer the following questions 


© Æ The opposite graph represents the relation us 


between the displacement (d) which is made by 
an object that is moving in a circular path from 
a point on its path and the distance covered by 


it (s). Calculate the diameter of the circular path. T G4 ae 


© What are the velocity and acceleration of a projectile that is projected upwards with velocity v; 


at an angle 8 to the horizontal when it reaches its maximum height in terms of g, 0 and v,? 


M 


® 3& A car is moving in a straight line with a velocity of 88 km/h behind a truck that is 
moving with a velocity of 75 km/h and at a distance of 110 m from the car. Calculate 
the time required by the car to reach the truck. 


General Exams 2 
e 


(14) A car spent three hours during its trip in a straight line. If it covered 100 km through 
the first two hours and 80 km through the third hour, calculate the average velocity 
of the car during this trip. 


(15) 2% Prove that the ratio between the covered distance within the first second only and 
the covered distance within the second second only and the covered distance within the 
third second only for a free falling body is (1 : 3 : 5) respectively considering the air 
resistance is negligible. 


(D A ball is projected horizontally with a velocity of 6 m/s from the edge of a horizontal 
table at a height of 0.8 m from the ground, calculate: 


(2) The horizontal distance between the impact point of the ball with the ground and 
the edge of the table. 


(>) The velocity of impact of the ball with the ground. (g = 10 m/s?) 


@ An object starts its motion from rest in a straight line with a uniform acceleration (a) 
and it makes a displacement (d) in time (t). If d = (200 + 0.5) mand t = (20 € 0.5) s, 
calculate the acceleration of the object. 


(EF 1g) SEA Hue obs) cd coz wall 397 


hoose the correct answer 


© Two vectors A and B of the same type are equal in magnitude and perpendicular on 
each other, then the operation that makes their product ............. 


Maximum Zero 
a) A.B A-B 
(6) A.B KaB 
E AAB A-B 
(| KaB A.B 


XM 


o If an object is projected with a velocity v; at an angle 8 to the horizontal, then its 
horizontal range when it comes back to the same projection level can be calculated 
from the relation : ............ 


" —v;sin 9 cos 0 - visin 8 cos 8 
a)R = ——; = 
Ka 2g g 

-2 v. sin 9 cos 8 - —2 v?sin 0 cos 6 
9R-—"g- Re g — 


o The projectiles motion is considered a motion in two dimensions, one is horizontal 
and the other is vertical, which of the following statements can describe the projectile's 
motion correctly? 
La) The velocity in the horizontal dimension is variable and the acceleration in 
the vertical dimension is variable. 
(b The velocity in the horizontal dimension is constant and the acceleration in 
the vertical dimension is variable. 


(o) 


) The velocity in the horizontal dimension is variable and the acceleration in 
the vertical dimension is constant. 
( d The velocity in the horizontal dimension is constant and the acceleration in 
the vertical dimension is constant. 
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o A man tried to push a box of mass 40 kg on a rough horizontal surface but he couldn't, 


so the net force acting on the box is ........... t (g = 10 m/s?) 
(2)0 (b)40N (©) 400 N CU) 4000 N 


d(m) 


o9 Æ The opposite graph illustrates the motion of 
an object that started its motion from rest with a uniform 


acceleration, so the acceleration of its motion is ............ . 
(a) 5 mis? (b) 10 m/s? 
© 40 m/s? (d) 


2.5 m/s? 


(6) Æ A train of length 100 m that is moving with an acceleration of 1 m/s? entered 
a straight tunnel of length 1.3 km with a velocity of 3 m/s, so the required time for 


the entire train to get out from the tunnel is ..........., " 


(2) 300s (6) 78's © 50s @ 20s 
Q In the opposite figure, an object is acted upon 2 F 


by two perpendicular forces F, and E, 80 their 

resultant force (F) is ............ à 

(G) equal to F, +F, Sj 3 
(b) less than F) +F, 

©) greater than F, + F, 


(d) equal to BB 


o Tf the two physical quantities A and B have different dimensions, which of 
the following mathematical operations has a physical meaning? 


@A+B ()A-B ©a-4 (d)AB 


o A man at rest started his motion in a straight line with uniform acceleration till his velocity 
reached 4 m/s within a time of 8 s, so the acceleration of his motion equals ... 


®© 0.5 m/s? (b) 1 m/s? ©) 2 m/s? (4) 4 m/s? 
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® A student measured the dimensions of a garden of area 200 m, if the relative error in 


measuring this area was 0.05, then the absolute error for that measurement is ............ " 


(3)5m* (10m (sm? (020m? 


Answer the following questions 


© In the opposite figure a man moved from point A to point B 


within 10 s, then from point B to point C within 6 s, then 


from point C to point D within 14 s, what is the average 


velocity by which he moved from point A to point D? 


© A car driver saw a child in the middle of the road at a distance of 25 m from his car 
which was moving with a velocity of 12 m/s. He used the brakes after a response time of 
0.5 s, so the car is decelerated at 6 m/s? till it stopped. Does the car hit the child or not? 
Explain your answer. 


® The light year is the distance covered by light within a year on Earth with a speed of 
2.998 x 10° m/s. How many meters in the light year? 
(Where the year on Earth = 365.25 days) 
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(14) Æ An object is projected horizontally from the top of a building and falls down at 
a distance d from the base of the building within a time t, if d = (50 + 0.2) m and 
t=(10 2: 0.5) s, calculate the initial velocity by which the object is projected. 


(15] A ball is projected vertically upwards from the surface of Earth and passed a person 
standing in a window at height of 28 m from the surface of Earth with a velocity of 13 m/s. 
Calculate: (g 9.8 m/s?) 


1») The initial velocity of the ball. 
(b) The time required by the ball to reach the surface of Earth again. 


(16) The opposite figure represents the (displacement-time) 
graph for a runner moving in a straight line with a uniform 
velocity. Draw the (displacement-time) graph for the 
runner if he moved with a uniform velocity double 

his previous velocity in the same direction within the 


same interval of time. t(s) 


© An object moves according to the relation: v, = 10 t, calculate each of its initial velocity 
and acceleration. (Where: Vp is measured in m/s and t is measured in s) 
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Choose the correct answer 


fa) The time taken by a car that moves in a straight line with acceleration of 2 m/s”, so that its 
velocity changes by 10 m/s is 


(05s 


©)5s @ 10s 
M 


2] An object moved in a straight line for a distance of 100 m with a velocity of 10 m/s, 
then it moved on the same line for a distance of 200 m with a velocity of 5 m/s, so its 
average velocity through the whole trip equals ............ . 


(@)75 mls (5)6 m/s 


e Æ The opposite figure represents the 
(displacement-time) graph for an object that 
moves in a straight line within 6 seconds, so the 
slope of the dashed straight line AB is ............ è 


o ) greater than the average velocity of 
the object within 6 seconds 
(5) less than the average velocity of the object 


within 6 seconds 


©) less than the instantaneous velocity of 
the object at the sixth second 


(4) equal to the instantaneous velocity of 


the object at the sixth second 


o The opposite figure illustrates three vectors 


K, L and N, which of the following equations 
is incorrect? = 


z| 


General Exams a 
LJ 


o The opposite figure illustrates the (velocity-time) v (m/s) 
graph for an object, so its total displacement is ............ Š 


(a) 120m 
(b) 45m 
(0)90m 
(d) 60m 


S 


© A car of mass 1000 kg moves with a uniform velocity of 12 m/s to the east, thus 
the resultant force acting on the car is ............ . 
(9) 12000 N (b) 1200 N (©) 1012 N @o 


@ In the opposite figure if E = 2F,, then the value of $ equals ............ à 
OLY 

(b) 37.67° 

© 45° 

(d) 63.43° 


© A racer claims that he can accelerate his car uniformly in a straight line starting from 
rest to reach 180 km/h within 4 s, so he is expecting to cover 30 m from starting motion 
within a time of ............ š 


(4) 125 (b) 3.14s (2) 219s @ 125s 


© Two cars A and B are moving in a straight line where the velocity of A increases uniformly 
from 12 m/s to 18 m/s within t, 235 while the velocity of B increases uniformly from 
10 m/s to 25 m/s within t, = 10 s. Which of the following statements is correct? 


[Cy Displacement of A within t, < Displacement of B within t 
(b) Acceleration of B is double the acceleration of A. 


(c) Acceleration of A is double the acceleration of B. 


(d) Average velocity of A within tj > Average velocity of B within t 
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© The scalar product of the two vectors A and B equals 60 units and the magnitude of 
their vector product equals 2013 units, thus the confined angle between the two vectors 
equals i2 " 
(a) 15° 30° (c) 45* (2) 75* 


Answer the following questions 


© An object is moving according to the relation: d = 2 Č, calculate its velocity after 5 s. 
(Where : d is measured in meters, t is measured in seconds) 


@ If the acceleration of an object equals zero, does this mean its velocity equals zero? 
Give example to your answer. 


(5 A tiger jumps horizontally from the top of a rock of height 6.5 m above the surface of 
Earth with a velocity of 3.5 m/s. Calculate the horizontal range of the tiger's motion. 
(g= 10 m/s)) 


(DD 1f X = G £0.1) em and Y = (7 + 0.2) cm, calculate Y - X. 


+ General Exams ? 


(15) Æ If the maximum horizontal range for a projectile that is projected from the ground 
at an angle (0) above the horizontal equals three times the maximum vertical height 
that can be reached by it, calculate the value of the projection angle (0). 


(D If the force of viscosity (F) that acts on a ball of radius r which falls in a liquid of viscosity 
coefficient 1] is given by the relation F = 6 zt 1] rv where v is the uniform velocity of the ball, 
find the measuring unit of the viscosity coefficient N. (Knowing that: [F] = MLT~) 


@ Æ A box has fallen from a helicopter at a very large height from the Earth’s surface 
during its rise vertically upwards with a uniform velocity of 8.76 m/s, calculate the 
distance between the box and the helicopter after a time of 3.05 s from the moment of 


its falling. (Knowing that: g = 9.8 m/s”, The air resistance is neglected) 


CEES e) S [n [Ce eS) Stal ut 
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[ First | Choose the correct answer 
OO©36x 107m? 


© © four times the maximum height reached by 
ball B 

© © The acceleration of the object within 
the interval BC 


O@28+003)m 


© © the resultant velocity of the ball and its 
acceleration don’t equal zero 


oor 8© 
O© 100m 


desi A 


Le2ad 
v+ 2ad=0+(2x 1x50) = 10 m/s 


5 m/s 


ETE] Answer the following questions 


(B Angle 6 should increase to balance the horizontal 
component of the force F, with the force Fz. 


‘The resultant vector (C) is perpendicular 
to the vector (B) 


The resultant of vectors A and B in the 
horizontal direction fero 


— s] 


ALB 
Acos30=3 
2 A=2Y3 units 


Answer of General Exam g 
[ First | Choose the correct answer 


OO increases 

OO tomsams" 
Orn 

© © the action and the re; 


the same object 
(6) 384 x 10? km 
oo 
@@®o2515s 
@©® 1s00n 


By comparing with the second equation of 
motion: 


D (8) 0775 m/s", positive acceleration. 


E Answer the following questions 


D ~ The stone is projected vertically upwards. 


. It moves with a uniform acceleration that. 
equals the acceleration due to gravity. 


The velocity of the stone is decreasing during 
its motion upwards, 

* The time it takes during passing in front of the 
window increases as the height of the window 
increases, 


Answers of General Exams 


n AVEgA 
2. The correct order for the windows according to 
the change in the speed of the stone (Av) is: 


cs Ave At 


^ Answer of General Exam £J 


ü rst | Choose the correct answer 
@@® Interval AB. 


© © Both of them reach the water's surface with 
the same speed. 

O@® 10° OLALI 

© O the force by which the Earth affects the horse 

0® Q5» 

(Q G2) We can divide the (velocity-time) curve as 
follows: 


- In the first half of the curve: 
The velocity of the body increases at an 
irregular rate. 
The acceleration of the body is positive. 
and non-uniform, 
"The slope of the tangent decreases with 
time. 

. The acceleration of the body decreases 

with time. 
- At the peak of the curve: 

z The slope of the tangent equals zero. 
The acceleration of the body equals zero. 
- In the second half of the curve: 

«7 The velocity of the body decreases by 

irregular rate. 

© The acceleration of the body is negative 

and non-uniform. 

+ The slope of the tangent increases with 

time. 


ion of the body increases 
T) is the correct answer. 


o © 235kmh 


ETT] Answer the following questions 


B - The acceleration of the train: 


- The final velocity of the back of the train when 
it passes by the worker: 

i+ 2ad 

NOSF + (2x 1.74 x 95)= 3091 mis 


@ - The time taken by the ball to fall freely to reach 
the surface of the Earth: 


Y 


same sne0ipis 
- The velocity v by which the ball was projected: 


de) te da 


ae(es 98) (4 so (198) 


671 mis 


Answer of General Exam g 


[ First | Choose the correct answer 

O D0 ms, - 4 mis’ 

© © The two readings are not logical. 

[: 10] © © Figures (1) and (2). 
d 4 

eowr.r 004 

Q) (3) The car (X) moves with uniform positive 

acceleration, while the car (Y) moves with 


rm velocity 


82767 


[Second | Answer the following questions 


(B (a) Action: The force by which the paddle (boat) 
pushes water backwards. 


LN 


Reaction: The force by which the water 
pushes the paddle (boat) forward. 

(b) By increasing the pushing force of the paddle 
10 the water (action force), the pushing force 
of water to the boat increases (reaction force), 
according to Newton's third law (F;  — F3). 
so by increasing the pushing force of water to 
the boat, its velocity increases. 

© ~ The components of the vectors Aand B are 
positive 
2. The two vectors Aand B lie in the first quarter, 


The angle made by the vector A with 


the horizontal axis (x): 


‘The angle made by the vector B with 
the horizontal axis (x): 


3.66" 


" 


- The angle between the two vectors A and B: 


@ (a) - The time taken by the ball from the moment 
of projection till it reaches the net: 


- The velocity by which the ball was 
projected: 


vday o. v 


26.5 m/s 


(b) - The time taken by the ball from the moment 


of projection till it reaches the Earth’s surface: 


- The horizontal range of the ball: 
= Ray, T=265 «0.71 =18.815m 
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Answer of General Exam [5] 
| First | Choose the correct answer 


9 D 150 m towards the west 


- Suppose that the east 
direction of motion. 


ction is the positive 


sd =(20« 15) +(4 x4) x 05) 
-150m 
7. The body moves a displacement of 150 m 
towards the west after 15 s from the moment of 
moving with the acceleration. 
Q9 (Q9 - 559 x 10° ms? 
QD (b) ihe displacement and the velocity of runner 
B are greater than the displacement and the 
velocity of runner A 


OO sms 


- During 20 s: 


0+ (02 x 25) 5 m/s 


OO.15+0.1)m 

[710] 4 GO the Earth by the ball 
O@a=-b 9o 

ETT] Answer the following questions 


— Answers of General Exams 


9) (3) Because the child is balanced, so the resultant 
of the forces that acts on him should equal 
zero according to Newton's first law, so the 
tension force upwards is equal to the weight 
force downwards which is equal to 200 N and 
because the tension force upwards is distributed 
on the two identical vertical ropes so. the 
tension force on each rope equals 100 N. 


(b) (B) Will be more than 100 N. 
Answer of General Exam | 


Ga Choose the correct answer 
O@direet,0,1% 


During any second : d= + 
‘The ratio between the distance covered in the 
first second (d,) and the distance covered in 


the third second (d, — d,): 


© © The wo balls reach the ground at the same 
time, where the velocity of the first ball is greater 


than that of the second ball. 
- The second ball: 
y=0 


Vay += gt G 


- The first ball: 


From equations (T) and G): 
77 The two balls fall from the same height. 


2. The two balls reach the ground at the same 
time 


From equations (2) and @ 


^ The velocity of the first ball is greater than 


that of the second hall 
oF 
E Answer the following questions 


® (@) Assume that the positive direction of motion is 
upwards. 


2x10x 11) 


10.2= 18-101, 
ot) 20788 
(b) +> The velocity of the stone at a height of 


11 m from th 
is 10.2 mis. 


pund during its ascending 


~ The velocity of the stone at a height of 
11 m from the ground during its falling 


is-102 m/s 
EET 
-102218- 101, 


825 


Answer of General Exam 
[ First | Choose the correct answer 


| © Gall he previous 


99i: 


2x lg! . v=0 


4d: did, 


oo 

Q Diim 

Q (95s wr 
O O25 £0.025) ms 


ei.r'a 


[8 — 


Answer the following questions 


20 
sin 37 
v, Tov cos 0T 


23323 má 


23 x cos 37 «4 = 106.15 m 


av, _ 0-20 


10 mis? 


^7 The vertical velocity during ascending 
equal the vertical velocity during falling 
at the same height from the ground, 


= JQ0F—@ 10x18) = 10 ms 


vicos B 


x cos 37 2654 mis 


r 


-[Q654* + 007 = 28.36 mis 


Answer of General Exam £J 


| First | Choose the correct answer 
OO ums ) (d) The vernier caliper. 


O@ 15 ms 
* 


ty 


[D 


~The acceleration is constant, 


QOO Figures (1) and (4). (O3 ms? 
OOkew ON 


OO) The velocity increases but the ac 


— remains constant. 
OO216m 00 


S] 


Dy The object makes the maximum displacement 
when it covers half the circular path, thus it 
covers a distance that equals half the length of 
the circumference of the circular path: 

xQxpn-mzr © 

From the drawing at the maximum displacement, 

the object covers distance of: 

s22m o 

From equations (1)and G} 


nr= 


(Ba, 2110«4,, 


^s2r-4m 


nr-2m 


is 
Considering that the distance covered by the body 
within one second is d. 


73, :d,:d,- 4:4, d): d, - d) 


oe 


zar :(a*-ar): (07-2) 
95 


An =r, a, 700825 x 1 2 00525 m/s? 


(10.0525) m/s 
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Answer of General Exam [9 | 
| First | Choose the correct answer 


O@ABAB 
*sin @ cos 0 
OOR 
D 
© (3) The velocity in the horizontal dimension is 
constant und the acceleration in the vertical 
dimension is constant, 


40 +31-1400=0 

By using the calculator: 

ETE 
Q Dlsswanr,«F, (AB 
O@0s5 ms* (8) 0n 


EESTI] Answer the following questions 


(B) © The object is projected horizontally. 


fa + 1, = 0.004 + 0.05 = 0.054 
.054 x 5 20.27 mis 
5v 262027) mis 


Answer of General Exam [10] 
| First | Choose the correct answer 


@OS5s @Oems 


© (S) tess than the instantaneous velocity of 

the object at the sixth second 

77 The instantaneous velocity equals the slope 
of the tangent to the (displacement-time) 
curve which represents the motion of the. 
object in a straight line. 

5 The slope of the tangent of the curve at the 
sixth second is greater than that of the line AB. 

7. The slope of the dashed line AB is less than 
the instantaneous velocity of the object at 
the sixth second. 


© @® Displacement of A within t, < Displacement 
of B within t, 


00w 


[Second] Answer the following questions 


3h 


4 s 0=53.13* 
4 2925313 


f) Consider the vertical direction upwards is 
the positive direction of motion. 


- Displacement of the helicopter upwards: 


d, 86x 3.05 = 26.718 m 
- Displacement of the box downwards: 
hevyt- zee 
= (8.76 x 3.05) — 
=- 18.864 m 


‘The negative sign means that the displacement of 
the box is downwards, 

~ Distance between the box and the helicopter (s): 
à leld,l 

26.718 | + |- 18.864 |= 45.582 m 

Another Solution: 


Consider the box moves with a positive acceleration 
relative to the helicopter, so that: v, 


x98x (05) 


Model Exam 


Multiple choice questions 


@ The opposite graph represents the relation between 
the displacement (d) and the time (t) for a car that 
moves in a straight line, so in which period the 
velocity of the car is greatest ? 

(8) Period AB 
(5) Period BC 
© Period CD 
@ Period DE 


A man stands on the edge of a rocky cliff that overlooks a lake. He projects two 
identical balls A and B with the same velocity. If A is projected upwards and B is 
projected downwards, so which of them will reach the water's surface at higher 
velocity ? s. 

@ The ball A 

(b) The ball B. 

© Both of them reach the water’s surface with the same velocity 


© No correct answer 


^" micrometer 


(OLY © (OLY 


e An airport runway is designed for a particular type of airplanes, if the speed of the 
airplane should reach at least 126 km/h before taking off and it was moving with 
acceleration 3.5 m/s?, so the length of the airport runway should be at least... 


@ 125m ®© 150m (€) 75 m (2225 m 


207 


Tus] sy else ile dll Da Cena Yy eil ty ald ged ua lal 12 | 


(5) When a horse pulls a cart, the force which causes the movement of the horse forward 
ds eee : 


a force by which the horse affects the cart 
(b) the force by which the cart affects the horse 
©)the force by which the Earth affects the cart 
@the force by which the Earth affects the horse 


o The opposite figure represents two vectors X.Y 
from the same type, which of the following vectors 
represents the resultant vector C ——ÀXKÀ — 
(where: CS X +Y)? T di 


^ ee 


@ A body is projected with velocity v) at angle 30° to the horizontal and has a horizontal 
range of 50 m, if the body is projected with the same velocity and at angle 60° to the 
horizontal, so its horizontal range will be ... 


@25m (5)43 m “© 50m @ 100 m 


o V^ The opposite graph represents the change in the velocity (v) v 
of a body that moves in a straight line with the time (t), which 
graph of the following graphs represents the e Y in the 
acceleration (a) of this body with the time (t) ? .. t: 


VELN 


Toss] sy else ile ddl a easy Yy pale ty nl age a Jal 128 P 


the quantity (y) is ML-' , so the dimensional formula of the quantity (z) that verifies 


the equation : x —, | 2 is ............ $ 


y 
@wsir" mMer? O©MLT @©mer 


moves 30 km towards the east during 0.5 h, so the average velocity of the car 
equals .... 


to the horizontal greater than the angle by which the ball (B) was projected. If the 
maximum height reached by.the two balls is the same, which of them has the larger 
time of flight? Explain your answer. 


Start 
D The opposite figure represents the path of a moving 
body, calculate the value of the total displacement 
covered by the body ? 
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When does the direction of the body's acceleration by which the body moves be 
opposite to the direction of its motion? 


is 95 m which begins its motion from the rest by a uniform acceleration, if the speed of 
the front of the train when it passes by the worker is 25 m/s, what is the speed of the 
back of the train when it passes by the worker ? 


The radius of a circle is measured and it was found to be (10.5 + 0.2) m, calculate 
the area of the circle. (knowing that : the area of the circle = z^) 


v A ball is projected vertically downwards with velocity (v) from a height of 4 m, then 
it reached the Earth's surface during a time that equals half the time taken by it when it 
is left to fall freely from the same height, calculate the value of (v). (g = 10 m/s?) 


FEE] pila he do aa ya lt Sal eg ga Ja Qa 


acceleration equal ............ piarsa respectively. 
@)40 m/s ,- 2 m/s? (6)2 mis ,- 40 mis? 
($)20 mis ,- 1 m/s? (4)40 mis ,- 4 m/s? 


have equal angles between them, which of the following figures kopten m ices 
that act on the body ? .. maid 


© © © © 


Ownich of the following figures represents a body that starts its motion with initial velocity 
that doesn't equal to zero and moves with a uniform positive acceleration ? .. 


VZV 


(3) 
Suet (1) only ý Figure (2) only 
(©Figures (1) and (2) @Figures (3) and (4) 


41 
in, 
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e If the dimensional formula of the physical quantity (A) is M? LT"? and the dimensional 
formula of the physical quantity (B) is M? LT~?, so the dimensional formula of the 
quantity (4 A — 2 B) is ............ n 

OMT (5) w*r?T* 

© MLT? © has no physical meaning 


(6) Acar moves with velocity 30 m/s, its driver applies the brakes and the car is affected by 
a negative acceleration of 6 m/s”, so the ratio between the velocity of the car after 
a period of 1 s to its velocity after a period of 2 s is . 


©} SE 


1 2 3 4 5 
«a» ad» amm 
ap a» as "à 
1 3 


4 5 


L3 - 
Y am 
1 
Which of the following statements correctly describe the motion of the two cars ? ............. s 


(8) The two cars move with non-uniform velocity 

© The car (X) moves with uniform velocity, while the car (Y) moves with uniform 
acceleration 

© The car (X) moves with negative uniform acceleration, while car (Y) moves with 
uniform velocity 

© The car (X) moves with uniform positive acceleration, while the car (Y) moves with 
uniform velocity 


y A body is projected upwards at angle (0) to the horizontal, if the horizontal range 
reached by the body equals the maximum vertical height reached by it, then the value 


Ow 


o A group of students measure the velocity of a moving body, which of these measurements 
is more accurate ? „sses . 


(3)950220)m/s  (b)(340x15)nus —(c)(335210)m/s — (4)(320 + 10) m/s 


(o A train was moving with uniform velocity of 108 km/h and when the driver applies the 
brakes, the train stops after 15 s, so the uniform acceleration by which the train moves 
from the moment of using the brakes is 


@-2 nvs? (5)- 12 ms? ($)- 04 m/s? @-72 m/s? 


~ETI Answer the following questions 


(@ A ba is projected vertically upwards where it took 3 s to reach the maximum height, 
calculate the maximum height reached by the ball. (g = 10 m/s*) 


for 40 s then he completes his motion in the same direction to cover a distance of 0.5 km, 
so what is the position of the man away from the building ? 


velocity which equals 90 km/h, if the distance between them is 8.5 km, when will 
the two trucks meet ? 
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“If a body moves with uniform velocity, its acceleration equals zero". Explain. 


g The image illustrates a player in a boat race : 

(a) Extract a pair of forces in this situation that represents 
action and reaction. 

(b) Show how the boat can reach a greater speed. 


* Vector A has vertical and horizontal components 3.2 and 1.6 respectively and vector 
B has vertical and horizontal components 0.5 and 4.5 respectively, find the angle 
between the two vectors A and B. * 


a tennis player that hits a ball 

horizontally at a height of 2.5 m 

from the ground, 

calculate : (g = 10 m/s?) 

(a) The speed of projecting the ball that makes it barely exceed the net that rises 0.9 m 
from the surface of the ground which is located away from the player a horizontal 
distance of 15 m. 

(b) The horizontal range of the ball if it is projected by its velocity in (a). 
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Model Exam 3 


Multiple choice questions 


@ wa boat moves towards the east with velocity of 20 m/s, then it is affected by 
acceleration towards the west of 4 m/s”, so its displacement after 15 s from the 
moment at which the boat starts to acquire the acceleration, equals ............ 
(3)350 m towards the cast. (5)300 m towards the west. 
©750 m towards the east, (4) 150 m towards the west. 


the angle between the two vectors i: 
@7s° (6)60* 
(3) A bullet moves with velocity 220 m/s to hit a tree and penetrates it a distance of 4.33 cm 
until it stops, so the average acceleration of the bullet inside the tree is 
@-5.59 x 10° mis? @)=3.14 x 10% m/s? 
© -5.59 x 10° ms? @-2.54 x 10 nus? 


the velocity of a body that starts its motion from 
the rest and its time of motion, then the total 
displacement covered by the body through 45 s 
equals usss + 


(3)300 m 


e wa man starts his motion from the rest and moves in a straight line with uniform 
acceleration, if his average velocity during 20 s is 2 m/s, then his instantaneous velocity 
after 25 s from his starting point is ............ š 


@)25 ms (55 ms ©75 ms @10 ms 


(1.95 + 0.05) m, so the second student is longer than the first student by ... 
(3) 875 5005) m (5) G75 x0.) m 
© @.15 £0.1)m @ (0.15 £0.05) m 


A body falls freely from the top of a building and reached the ground after time (T), if 
the resistance of air is neglected, which of the following figures represents the change 
of its velocity with time ? ............ 


(© A student carries a ball in her hand if the force that acts on the ball by the Earth is 
the action force, so the reaction force is the force that acts on .. 


@ the Earth by the ball. © the hand by the ball. 
© the ball by the hand. @ the hand by the Earth. 


o From the opposite diagram, which of the following 
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reaches (v) then it continues its motion with uniform velocity for a period before the 
driver applies the brakes to decrease its velocity uniformly till it stops, which of the 
following graphs describes the motion of the car accurately ? ............ . 


Sic Answer the following questions 


and 2 v respectively then they fall from the surface of the table at the same time, which of 
them will hit the ground first ? 


(13] Two boxes are dropped from a balloon, the first one is dropped 
3 when the distance between the balloon and the Earth's surface 


was (H) and the second one when the distance was (4 H), 
calculate the ratio between the time taken by the box to reach 
the Earth's surface in the second case and the time taken by it 


in the first case. 


1 
| 
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@ Two cars move on a desert road as in 
figure (1) and after 5 s the two cars 
became adjacent at the second light 
pole as in figure (2), if the distance 
between cach two successive light 
poles is 70 m, what is the average 
velocity of the two cars A and B 
during the first five seconds shown 
in the two figures. 


Figure (2) 


horizontal range is 240 m and its maximum height is 45 m, calculate the valuc of (0). 
(g = 10 mis?) 
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In an experiment to find the velocity of sound in the air by using closed tubes, if you 
know that the relation between the frequency of the sound wave in the tube (f) and 
the length of tube (D is f= i vl? by neglecting the effect of the radius of the tube, 
find the value of the constant (n) using the dimensional formula knowing that 

the frequency is measured in hertz (hz = s^!). 


Figure (2) 
(a) Explain why the tension force in each rope is 100 N in figure (1) ? 
(b) Choose : 


In figure (2) : What happens to the tension force (F) in each rope ? . 4 
@) Remains 100 N ® More than 100 N © Less than 100 N 
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o When the density of a liquid is measured by a hydrometer, it is found to be (10? 1) kg/m?. 
] So... 


the following graphs represents the change of the body's vertical velocity with the 
time till it reaches the ground again ? ............ . (neglect the air resistance) 


Bet 


© The motion of the Moon in its path around the Earth when it is observed during a whole 
night is considered ... motion in a s. 


® periodic, straight line ® vibrational, curved path 
© translational, straight line 


© translational, curved path 


@ The most accurate tool for measuring the time taken by an object to fall from the top of 
| a building is 


motion of a car, so the (acceleration - time) graph 
that represents the motion of the car 


t(s) 


a(m/s?) a(m/s?) a(m/s?) a(m/s?) 


= her i D a 
® © © 


o wa ball is projected horizontally with velocity v from the roof of a building and at 
| the same time another ball falls freely from the same height. Neglecting the air resistance, 
which of the following statements is right ? ............ S 
(3) The first ball reaches the ground first 
(©) The second ball reaches the ground first 
| ©The two balls reach the ground at the same time, where the velocity of the first ball 
| is greater than that of the second ball 
| @The two balls reach the ground at the same time, where the velocity of the second 
| ball is greater than that of the first ball 


and Y which have masses of m and 4 m respectively. If the 
body X acts on the body Y during the collision by force F, 
then the body Y acts on the body X by force ........... + 


Gr , (bir 


@ Assume that the displacement (d) of a body is related with time (t) as in the given 
] relation: d= ct? 
Find the dimensional formula of c. 


(12) A football player kicks a ball from the ground with velocity 18 m/s at an angle of 35? to 
the horizontal, calculate the time taken by the ball to reach the ground again. = =10 n/s?) 


®© A car covered a distance of 20 km in the west direction during 0.5 h, then it changes its 
| direction to cover 20 km in the east direction during 0.5 h. Calculate the average speed 
of the car during its journey. 


(14) The displacement covered by a body was measured to be (6 + 0.05) m and the time 
taken by the body to cover this displacement was measured to be (10 + 0.1) s, calculate 
the velocity of the body. 


A rock falls freely from the top of a building of height 122.5 m. If thc free fall acceleration 
equals 9.8 m/s’, calculate the rock's velocity before it reaches the ground by one second. 


Using the opposite figure, which of the 
following vectors are equal and which of 
them are unequal ? . k 


(2) The two vectors KandE 
(b) The two vectors Aand C 
(c) The two vectors G and F 
(d) The two vectors E and D 


v A stone is projected vertically upwards with velocity 18 m/s from the ground. 
When will it reach a height of 11 m : (g = 10 mis?) 
(a) during its ascending. (b) during its descending. 
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Model Exam | 9 


Multiple choice questions 


© The body is in equilibrium when ............ . 

|| D the resultant of the forces that acts on it equals zero 
Oit is static 
© it is moving with constant velocity in a straight line 
@an the previous 


displacement after time of 2 s and its displacement after time of 3 s is .... 
(neglecting the air resistance) 


@1:2:3 (6)1:2:4 ©1:3:5 


(@ The opposite ‘graph shows the (a- $) curve 
for a car, so the acceleration equals ............ : 
®© 6 m/s? 

(5)2 m/s? 

(S) L5 ms? 

© 3 m/s? 


A boy projects a rock at angle to the horizontal, which graph of the following graphs 
represents the motion of the rock from the point of projection till it reaches the ground ? 
ern . (neglecting the air resistance) 


Teu] o ioa le dla aa Yy ecl olli tse yal asl! Io > 


(© A body moves in a straight line where its displacement (x) changes with time (t) according 
to this relation : x = Bt + CÊ then „s.s... à 


The dimensional The dimensional 
formula of B. | formula of C 


( o A stone is projected vertically upwards from tlie ground to reach its maximum height h 
after time of 3 s, so the value of h is sss.. « (g = 10 ms?) 


(8360 m (5)45 m @1sm 


o A racer accelerates his car from rest to 180 km/h during 4 s , so it will cover 
a displacement of during 3 s. 


(85180 m (512m 


© If the meter equals 3.281 feet, then the volume of a cube of side length 1.5 feet is ............ + 


(6)1192 m? 
@96 x 107 m? 


o If the Earth acts on you when you are moving by 600 N, then your body acts on the Earth 
by force of ui^ 


zero 


(10) The most accurate measurement of the motion time of a body from the following, 
( ]| measurements is ... " 
@G £05) ms ®G2+#05)ms 
($)2.5 #0.025) ms @ 25 +0.25) ms 
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Can the motion of a car be in the east direction, if the car is affected by an acceleration 
in the west direction at the same time ? Explain your answer. 


so the car's velocity decreases till it reaches 30 m/s during a distance of 160 m. If the 
deceleration of the car was uniform, calculate the distance covered by the car from the 
instant of applying the brakes till it stops. 


was 2 % and the percentage of error in measuring its side length was 0.5 %. Calculate 
Mass ) 


the percentage of error in calculating its density. (knowing that : Density = Volume 


226 
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@ \ The opposite graph shows the change of the 
vertical component of the velocity of a body that 
is projected at an angle of 37°to the horizontal 
with the time, calculate : 
(a) The horizontal range of the body. 
(b) The velocity of the body at height of 15 m 
during its descending. 


@ tre Opposite graph shows the relation between the 
displacement covered by a runner and the time taken 
by him. Calculate the average velocity of the runner 
during the following time intervals : 


(a) From t 20 to t = 10 minutes 
(b) From t = 10 to t = 20 minutes 


2 
Toss] sy else ile ddl Ia Cena Yy eil ty al gd ald Jal 128 P 


oar, Multiple choice questions 


@ A bicycle is moving with a positive uniform acceleration of 3 m/s’, if it started motion 
with an initial velocity of 5 m/s, then after a displacement of 12.5 m its velocity 


becomes .........++ . Y 
(2)2 m/s (5) 8 ms © 10 ms (d) 12 mis & 


Dar C— 
LIO 


© 


@ The dimensions of a metallic medal is measured and found to be 22.3 mm, 4.35 mm $n; 
and 12.7 mm, which of the following tools is used to measure them ? . * 4, 
@ Aplastic ruler © The standard meter 
© The meter tape @The vernier caliper Wd 


7 
© Y An object started motion from rest at a uniform acceleration, if its average velocity — ® 


within time t was 5 m/s, then within time 3 t its velocity becomes ............ . @ ; 
(8)5 m/s ®© 15 m/s ©25 ms (@) 35 mis 
1 
{ © Which of the following figures represents the resultant vector C for the vectors 


K and B ? veces À ye 


BM we GUAGE 


v | A A A j 
AG) w @) eo e PN 
Figures (1) and (2) (5) Figures (3) and (4) a 
© Figures (1) and (4) @ Figures (2) and (3) | 
£ 
o An object is moving in a straight line according to the relation : vy ^| 49 + 6d , then PA 
iG the object is moving with acceleration of .... es 
(2)2n/s? (6 mis? "Osme @6 ms? Ly 
s ? 
l 
Gs 
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and affected by a resistance force given by the relation F = Krv where K is constant, 
then the measuring unit of K is ... 


® kg.m? s^! ®© kgm?s 


graph for an object of mass 2 kg, so the resultant 
force acting on it is „n... = 


®© 100N 
(€) 102N 


(© The opposite figure illustrates an object that slides on 

an inclined smooth surface, which of the following 

Statements describes the objects motion 

correctly ? ... 5 

® Both velocity and acceleration increase 

(5) The velocity increases but the acceleration remains constant 
© The velocity remains constant and the acceleration equals zero 
© Both the velocity and the acceleration are constant 


© An object is projected vertically upwards, so its velocity at a vertical height of. t 
was 18 m/s where h is the maximum height reached by the object, then the value of h 
(g = 10 nvs?) 


(15m (3)75m 
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o 
| 
| 
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Which of the following figures represents the movement of the passengers in the two 
buses at the moment of collision ? ..... 


between the displacement (d) which is made by 
an object that is moving in a circular path from 

a point on its path and the distance covered by 

it (s). Calculate the diameter of the circular path. 


What are the velocity and acceleration of a projectile that is projected upwards with 
velocity v,atan angle 9 to the horizontal when it reaches its maximum height ? 


®© V^ A car is moving with a speed of 88 km/h behind a truck that is moving with 


a velocity of 75 km/h and at a distance of 110 m from the car. Calculate the time 
required by the car to reach the truck. 


the first two hours and 80 km through the third hour, calculate the average velocity 
of the car during this trip. 


covered distance within the second second and the covered distance within the third 
second for a free falling body is (1 : 3 : 5) respectively considering the air resistance 
is negligible. 


at a height of 0.8 from the ground, calculate : 


(a) The distance between the impact point of the ball with the ground and the edge of 
the table. 


(b) The speed of impact of the ball with the ground. (gz 10 m/s?) 


and makes a displacement (d) in time (t). If d = (200 + 0.5) m and t = (20 1: 0.5) s, 
calculate the acceleration of the object. 
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o If an object is projected with a velocity v, at an angle @ to the horizontal, then its 
horizontal range when it comes back to the same projection plane can be calculated 
from the relation : ............ 

_ ~vjsin @ cos 0 Grane? 


(GR- 2g E 


2 v, sin @ cos 8 -2 visin 0 cos 8 
©r- 4 Qa, eet 


The projectiles motion is considered a motion in two dimensions, one is horizontal 

and the other is vertical, which of the following statements can describe the projectile's 

motion correctly ? ... iie 

(3) The speed in the horizontal dimension is variable and the acceleration in the vertical 
dimension is variable 

(5) The speed in the horizontal dimension is constant and the acceleration in the vertical 
dimension is variable 

©The speed in the horizontal dimension is variable and the acceleration in the vertical 
dimension is constant 

@The speed in the horizontal dimension is constant and the acceleration in the vertical 
dimension is constant 


sn 
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so the net force acting on the box is ............ . 


@®o ®4on 


an object started its motion from rest with a uniform 
acceleration, so the acceleration of its motion is ............ ` 
(5 mis? ®10ms? 

©40 mis? (352.5 mis? 


tunnel of length 1.3 km with a speed of 3 m/s, so the required time for the entire train to 
get out from the tunnel is ........... + 


@300s 


by two perpendicular forces F, and F,, so their 
resultant force (F) is ... x 

@equal to F, +F, 

less than F, +F, 

© greater than F, + F, 

@®equal to F, - F, 


o If the two physical quantities A and B have different dimensional formula, which of 
the following mathematical operations has a physical meaning ? ............ 


@A+B (DA-B (94-4 @as 


o A man at rest started his motion in a straight line till his velocity reached 4 m/s within 
a time of 8 s, so the acceleration of his motion equals ............ « 


@05 mis? (51 ms? ©2 ms? 


LESS 
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A student measured the dimensions of a garden of area 200 m?, if the relative error in 
measuring this area was 0.05, then the absolute error for that measurement is 


(sm © 10m? © 15 m? @ 20 m* 


Siem Answer the following questions 


In the opposite figure a man moved from point A 

to point B within 10 s, then from B to C within 6 s, 
then from C to D within 14 s, what is the velocity by 
which he moved from point A to point D ? 


Acar driver saw a child in the middle of the road at a distance of 25 m from his car 
which was moving with a speed of 12 m/s. He used the brakes after a response time of 
0.5 s, so the car is decelerated at 6 m/s? till it stopped. Does the car hit the child or not ? 
Explain your answer. 


The light year is the distance covered by light within a year on Earth in a speed of 
2.98 x 10° m/s. How many meters in the light year ? 
(where the year on Earth = 365.25 days) 
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@ Wan object is projected horizontally from the top of a building and falls down at 
a distance d from the base of the building within a time t, if d = (50 + 0.2) m and 


@® A ball is projected vertically upwards from the surface of Earth and passed a person 
standing in a window at height of 28 m from the surface of Earth with a speed of 13 m/s, 
Calculate : 


(a) The initial velocity of the ball. 


® The opposite figure represents the (displacement - time) 
graph for a runner moving in a straight line with a uniform 
velocity. Draw the (displacement - time) graph for the 
runner if he moved with a uniform velocity of double 

his previous velocity in the same direction within the 


© An object moves according to the relation : v, = 10 t, calculate cach of its initial 
velocity and acceleration. 


TEE] eg he ty yey Yy edic enl igs a al | 


Model Exam | § 


Multiple choice questions 


@ The time taken by a car that moves in a straight line with acceleration 2 m/s? so that its 
speed changes by 10 m/s is ........ . 


@oss (52s (95s (3510s 


(2] An object moved in a straight line a distance of 100 m with a velocity of 10 m/s, then 
it moved on the same line a distance of 200 m with a velocity of 5 m/s, so its average 
velocity through the whole trip equals ............ ^ 


(8) 7.5 m/s © 6 m/s (8 m/s (3) 30 ms 


o ad The opposite figure represents the 
(displacement - time) graph for an object that 
moves in a straight line within 6 secónds, so the 
slope of the dashed straight line AB is ............ . 
© greater than the average velocity of 

the object within 6 seconds. 
® less than the average velocity of the object 
within 6 seconds. 
© less than the instantancous velocity of 
the object at the sixth second. 
@ equal to the instantaneous velocity of 
the object at the sixth second. 


(© The opposite figure illustrates three vectors 
K.L and N, which of the following equations 
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(© The opposite figure illustrates the (velocity - time) 
graph for an object, so its total displacement ............ " 


@) 120m 
(5)45m 
($)90m 
om 


the resultant force acting on the car is ..... 


@ 12000 N (5)1200N | 


4 s, so he is expecting to cover 30 m from rest within a time of ........... + 


Gs (53.145 ($)2.19s 


12 ms to 18 m/s within 3 s while the speed of B increases from 10 m/s to 25 m/s within 
10 s. Which of the following statements is correct ? ............ 

(3) Displacement of A within 3 s < Displacement of B within 10 s 

© Acceleration of B is double the acceleration of A 

© Acceleration of A is double the acceleration of B 

@ Average velocity of A within 3 s > Average velocity of B within 10 s 
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their vector product equals 2043 units, thus the confined angle between the two vectors 
equals ............ . 


(ORG (5) 30* (€) as* (3)75* 


Ec Answer the following questions 


of Earth with a speed of 3.5 m/s. Calculate the horizontal range of the tiger’s motion. 
(g= 10 m/s?) 


(B If x = (5 +0.1) cm and Y = (7 £0.2) cm, calculate Y - X. 


E 
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above the horizontal equals three times the maximum vertical height that can be 
reached by it, calculate the value of the projection angle. 


viscosity coefficient 1] is given by the relation F = 6 zt y) rv where v is the uniform 
velocity of the ball, find the measuring unit of the viscosity coefficient 1). 


during its rise vertically upwards with a uniform velocity of 8.76 m/s, calculate the 
distance between the box and the helicopter after a period of 3.05 s from the moment of 
its falling. (g =9.8 m/s?) 


2 
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o A ball of radius 1.7 cm, so its surface area equals ............ " 
(knowing that : The surface area of the ball = 4 zt r°) 


®© 2.1 x 105 m? (59.1 x 107* m? 
© 3.66 x 10? m? (3)0.11 m? 


Two balls A and B are projected vertically upwards from the same level such that the 
initial velocity of the ball A was double that of the ball B, so the maximum height 
reached by ball A is ........... + 

(2) half the maximum height reached by ball B 

(b) double the maximum height reached by ball B 

© four times the maximum height reached by ball B. 

@ eight times the maximum height reached by ball B 


the displacement (d) and the time (t) for an object 
that moves in a straight line, which of the following 
statements is correct ? .. 
(8) The object is at rest during the period BC 
(O) The velocity of the object increases uniformly 
within the period AB 
©The acceleration of the object within the period AB is positive 
@ The acceleration of the object within the period BC is negative 


(B) 11A =(2 £0.01) m and B = (80 + 2) cm, then the value of (A + B) equals ......... : 
@ 0.2 £2.01) m . (5 622201) m 
©@s+#201)m @ (28 £0.03) m 


Tek] 5 il le iy taa lc Sal hg gold Jai a 


® the resultant velocity of the ball equals zero and its acceleration equals zero 
® the resultant velocity of the ball equals zero and its acceleration doesn't equal zero 
© the resultant velocity of the ball doesn't equal zero and its acceleration equals zero 


© the resultant velocity of the ball doesn’t equal zero and its acceleration doesn’t 
equal zero 


quantity z is is then the dimensional formula for the quantity k that verifies 


the equation : x = y + zk is 


LT [O) 5 


is 4 m/s and that of the second student is 5 m/s and the second student reached the end 
of the race before the first student by 5 seconds, then the distance of the race is ..... 


© 50m ©)75m ©) 100m @150m 
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(D Wan object started its motion from rest with a uniform acceleration, if its velocity 
|] at the end of the fifth second was 5 m/s, then its average velocity when it covers 50 m 
equals .. 


(8)5 ms (6) 10 mis ©15 ms 


(25 + 0.5) m/s and (1 + 0.01) s respectively, calculate the distance covered by 
the car during this period. 


7 
(D ‘The opposite figure illustrates the relation between 
the velocity (v) and time (t) for two objects A and B 
that started their motion from rest, calculate the ratio 
between the acceleration of the two objects A and B 
respectively. 


horizontally with a uniform velocity on a frictionless 
surface under the effect of two forces, if we decreased 
the magnitude of the force F, while F, is kept constant, 
what will be the change in the angle O that keeps 

the box moving in the same velocity ? 


EEE] ilg he dj o aa adc! là gn ga al a 


@ A player projects a ball upwards from the Earth's 

surface at an angle to the horizontal and the opposite 
figure illustrates the path of the ball, arrange the points 
N, M and P according to the speed of the ball in each point 
starting from the higher velocity ignoring the resistance of 
the air. 


for the two vectors A and B is perpendicular 
to vector B, calculate the value of vector A. 


B's 3vnits 


Hu 


distance of 800 m due to using the brakes, calculate the distance covered by the train from 
the moment of using the brakes till it stops if it was moving with the same acceleration. 


the speed of an object that is projected vertically 

upwards from the surface of Earth and the time, 

from the figure find : 

(a) The speed of the object at the moment it touches 
the ground. 

(b) The displacement of the object. 


Model Exam | 19 


Multiple choice questions 


@ Two similar balls fell freely from the top of a sky scraper such that the second ball fell 
1 second later after the first ball, if we ignored the resistance of the air and observed 
the falling of the two balls in the Earth's gravitational field, then the distance between 
the balls during falling 
© remains constant ® increases 


© decreases © equals zero 


speed of a girl that runs in a straight race track 
with the time? If the girl covered a distance of 

200 m within 25 s , which of the following choices 
is correct at the time Of 25 s ? ........... a 


half cycle becomes 2 7t m , then the value of the covered distance is ..... 


©xm 
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© The statement that does not express the action and the reaction forces i 

| @ The magnitude of the action force equals the magnitude of the reaction force 
(©) The action force is opposite to the reaction force in direction 
©The action and the reaction forces act on the same object 
@ The action and the reaction forces have the same nature 


(5] NASA space agency is connecting with the astronauts through radio waves. If the time 
taken between the transmission from Earth and receiving on the Moon is 1.28 s and the 
speed of radio waves is 3 x 10° m/s , then the distance between the Earth and the Moon 


LO 
(8) 240 x 10? km i (5) 384 x 10° km 
(© 480 x 10? km @® 768 x 103 km 


When a body starts its motion from rest in a straight line with an acceleration of 10 m/s?, 
this means that . 


@) slope of the (v - t) graph of the body equals 5 

© slope of the (d - t?) graph of the body equals 10 
© slope of the (v - d) graph of the body equals 10 
@ slope of the (v? - d) graph of the body equals 20 - 


@ If x = 250 ms , y = 1500 pis , then the value of (x + y) equals ............ - 


(©) 250.15 s @ 1750s 


(© A car is moving on a horizontal road with a uniform velocity of 10 m/s and is affected by 
a frictional forces of 1500 N , so the force by which the engine acts on the car is .... . 


(3) 150N (5) 1500N ©) 15000 N @o 


So, its speed after 2 s since it started its motion i: 


®© $ nis (8) 2 ms 
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from 10 m/s to 90 km/h within 20 s , so the acceleration of the car and its type 


(8)075 m/s? , positive acceleration (6)4 m/s? , positive acceleration 


©0.75 m/s? , negative acceleration @4 m/s? , negative acceleration 


@ A vector Vof 16 units makes an angle 50° with the x-axis, calculate the vertical and 
the horizontal components for this vector. 


(@® What happens if a body is projected at an angle 75° to the horizontal, then it is 
projected once more with the same initial velocity at an angle 15° to the horizontal 
(concerning the horizontal range) ? 


vertically upwards to pass by three similar windows that are at equal 
distances from each other, arrange these windows in a descending order 
according to the change in the speed of the stone (Av) during its passing in 
front of each of them. 
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The opposite figure illustrates a vernier caliper 
used to measure the radius of a metallic cylinder. 
From the figure find : 
(a) The measured value for the thickness of 
the cylinder. 
(b) The relative error for that measurement if the 
actual value of the radius of the cylinder is 3.68 cm. 


In a basket ball match, a player threw the ball as 

in the opposite figure, calculate : 

(a) The speed by which the player should throw 
the ball to reach the target basket. 

(b) The maximum height reached by the ball from 
the projection plane. (g = 10 m/s?) 


ad Acar spent three hours during its trip in a straight line. If its speed during the first 
hour was 90 km/h and during the last two hours was v and its average velocity during 
the whole trip was 75 km/h, calculate the value of v. 
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